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Molecular Motion the Fundamental Problem of 
Nature. 

It is thought by the advocates of the physical school that, 
although at present we are uiiahle to explain how organic 
nature can be built up by the play of the ordinary chemical 
forces, yet at some future day when we shall have come to 
know far more of molecular physics than we do at present, 
then we may be able to explain the mystery. This is the 
cherished hope of modern evolutionists, and of the advocates 
of the physical theory of life. But it is, says Mr. Croll, in a 
late number of the Philosophical Magazine, a mental delu- 
sion, a dream which will never be realized. 

It is from the effects produced 
that we know that that mode of 
molecular motion called heat 
differs from that mode called 
electricity. The effects do not 
as yet enable us to determine 
wherein this difference consists ; 
but it enables us to conclude 
with certainty that there is a 
difference. 

Effects which are electrical we 
refer to that unknown mode of 
motion called electricity. We 
do not refer them to that mode 
called heat, because the effects 
are different from those which 
we ascribe to heat. Each mode 
of motion, each energy, is dis- 
tinguished by the effects which 
it produces. Determination of 
the molecules of matter accord- 
ing to the objective idea of a 
plant or an animal is an effect 
which is constantly taking place 
in organic nature. To attribute 
this effect to electricity, for ex- 
ample, would be far more ab- 
surd than to attribute electrical 
effects to gravitation or to heat ; 
for the difference between this 
effect and any electrical effect is 
immeasurably greater than be- 
tween electrical effect and any 
effects produced by heat, or by 
gravitation, or by any other of 
the forces of inorganic nature. 
It would be far more rational 
to attribute all the phenomena 
of the inorganic world, say, to 
heat, than to attribute the de- 
termination of molecular mo- 
tion in the organic world to 
chemical and physical energies. 

Nothing which can be deter- 
mined by the comparative an- 
atomist, no biological research- 
es, no microscopic investiga 
tions, no considerations regard- 
ing natural selection or the sur- 
vival of the fittest, can solve 
the great problem of nature; 
for it lies in the background of 
all such investigations. The 
problem is molecular. From 
the hugest plant and animal on 
the globe down to the small- 
est organic speck visible under the microscope, all have been 
built up, molecule by molecule . and the problem is to explain 
this molecular process. If one plant or animal differs from 
another, or the parent from the child, it is because in the 
building-u pprocess the determinations of molecular motion 
were different in the two cases ; and the true and fundamen- 
tal ground of the difference must be sought for in the cause 
of the determination of molecular motion. Here in this re- 
gion, the doctrine of natural selection and the struggle for 
existence can afford no more light on the matter than the 
fortuitous concourse of atoms and the atomical philosophy of 
the ancients. 



10,000 feet above the sea, near the line of the Central Pacific 
Railroad, from which it can be readily reached by a short and 
easily constructed wagon road. Professor Young, of Dart- 
mouth College, has been experimenting with larger instru- 
ments at Sherman, on the Rocky Mountains,^; an elevation 
of 8,242 feet above the sea. 

The results of these observers will be presented in reports 
that will probably lead to the locating of the twenty seven 
inch refracting telescope at one of these elevations. The 
lenses for this telescope are being ground by the Messrs. 
Clark, of Cambridgeport, Mass., for the United States Gov- 
ernment, at an expense of nearly $50,000. With such a tele- 



of 70 lbs., and a donkey boiler for supplying steam to the 
windlass, winch, and other labor-saving engines. 

The second of the new fleet, the Victoria, a sister ship to 
the California, has just been launched, and the Bolivia and 
Ethiopia, of 4,500 tuns each, are well forward. Three other 
steamers are in frames, viz., the Eutopia, Castilia, and Italia, 
making in all seven steamers, of over 23,000 tons in the 
aggregate, and valued at $500,000 each, all to be built within 
one year. 




WILDEE'S PATENT PUNCHING AND SHEARING MACHINE. 

scope, and the high magnifying power of which it will admit 
the use, there is not over one or two nights per year on the 
low Atlantic coast where it could be used with its highest 
magnifying powers. On the Sierra, with the long freedom 
from clouds, many more favorable opportunities must exist 
for observations, and we may look forward for marvelous 
revelations in physical astronomy. 



Locating tbe Great Refracting Telescope. 

The United States Coast Survey Bureau is about to locate 
an elevated astronomical stition, somewhere among the 
Sierra Nevada mountains. The San Francisco Bulletin says 
that Professor Davidson, of the Coast Survey, is experiment- 
ing near Summit Station, at an elevation of 7,200 feet above 
the sea, to determine the relative importance of great and 
small altitudes in the use of the telescope for investigations 
of physical astronomy. It is understood that he has been 
completely successful, and will recommend a location about 



Progress of Atlantic Steam Navigation. 

The California is the name of a new steamship, lately 
arrived at New York, belonging to the Anchor line, plying 
between New York and Glasgow, Scotland. The California 
was built and finished at Glasgow, Scotland, during the pre- 
sent year, by Alexander Stephens & Sons, and is an iron 
screw steamer of 3,287-08 gross tuns, is 361 '5 feet in length, 
40 5 feet in beam, and 24-5 feet depth from tunnage deck to 
ceiling, and 31 5 feet from upper deck to ceiling. Her beam 
being so great makes her a very safe and easy vessel at sea. 
She has two compound vertical direct-acting engines, with 
one cylinder 103 inches in diameter and one 57 inches in 
diameter, with 4 feet stroke of piston, working up to 1,047 
H. P., and built at the Finnieston Steamship Works. Her 
steam power is generated in six boilers, tested to a pressure 



PAT ENT PUWCHIN Q AJfD SHE ARING MACHINE. 

Perhaps in no branch of metal working has there been 
greater progress than is shown 
in the manufacture of all de- 
scriptions of punched and 
stamped ware. There are, in 
fact, but few of the myriad of 
metal articles found upon the 
shelves of our hardware and 
house-furnishing stores which 
are not, in some stage of their 
manufacture, subjected to the 
action of a machine of this 
class. That high degree of 
skill which was necessary to 
produce each article is now 
made available through these 
machines, in producing a 
thousand articles precisely 
alike, and at a price very low 
in comparison with former 
times, when such work was 
done by hand. 

Our illustrations represent 
three forms of machines made 
under patents granted to Moses 
G. Wilder, bearing date June 
27, 1871, and May 28, 1867 (re- 
issued June 27,. 1871.) 

Fig. 1 is known as Wilder's 
patent combined punching and 
shearing machine. This appa- 
ratus is made to punch holes 
three fourths of an inch in di- 
ameter, in iron one half inch 
thick, to the center of a forty 
inch sheet, and will shear half 
inch iron to the center of a 
thirty-six inch sheet. It is 
constructed in two forms, one 
with a plain fly wheel of large 
size, as shown in the engrav- 
ing, for use where a somewhat 
rapid motion is possible. The 
other, with a geared driving 
train, permits a slower motion 
of the punch and increases the 
power of the machine, so that, 
when geared, it will punch 
three fourths inch holes in 
three fourths inch iron, and 
will shear three fourths inch 
plates or bars. The engraving 
shows both the punch and 
shear blades in position, though 
this is never the case when 
the machine is in use. Tha 
punch and upper shear blade 
are so arranged that either may be removed instantly or re- 
placed with perfect certainty. The die and lower shear blade 
remain fixed at all times, except when it is necessary to 
change the size of the holes to be punched or to sharpen the 
shears. 

Among the advantages claimed for this machine are that 
its form is such that it may be set back against a wall or par- 
tition, instead of in the center of the shop floor, as is now 
the case with the ordinary combined punch and shears. Ow- 
ing to the peculiar manner of combining the punch and 
shears in one pair of jaws, instead of making the machine 
double, it can be sold at a low price, while it has every ca- 
pacity for work. The machine may be run continuously or 
arrested after each movement, or may be arranged to step at 
any point in the revolution. The distribution of metal is 
such that the machine is rigid and stiff, and does not spring 
perceptibly in doing its heaviest work. 

In Fig. 2 is shown another form of these machines, such as 
is used for punching sheet metal into the great variety of 
shapes required by brass and hardware manufacturers, silver- 
smiths, tinners, etc., in cases where rapidity of movement is 
of more importance than great power. The die is held in 
any suitable manner upon the bolster plate, A. This, in its 
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turn, is fastened by bolts to the die bed, B. The punch is 
held hi the lower part of the slide or gate, C, in such manner 
as that, when the slide descends, it will enter the die, cutting 
out a piece from any material previously interposed between 
it and the die, and of the precise form of the latter. Motion 
is given to the slide, C, by an eccentric or crank wrist on the 
front end of the shaft, D, through a pitman or connection, E, 
which is pivoted at its lower end to the slide, C, and which, 
at its upper end, surrounds the crank, D. The shaft, D, re- 
ceives motion from the flywheel, F, which runs loosely upon 
it and is connected to it bj the sliding bolt of the stop mo- 
tion, G, when the treadle, H, is depressed by the foot of the 
operator. This sliding bolt is so formed that, when the press 
is at rest, the pressure of the operator's foot forces it into en- 
gagement with the wheel positively. As the press starts, 
this bolt, which is fitted to slide back and forward in an arm 
or reinforce, I (which is keyed rigidly to the shaft, D, and 
revolves withthe shaft), also revolves with the wheel and 
shaft. The stop bolt is moved 
back and forward by me an s 
of aslidiDgcam plate, which 
is fitted to the frame of the 
machine at Q. This cam 
plate has a channel way wiih 
i aclined faces through which 
the stop bolt passes in each 
revolution. These inclined 
faces act upon the bolt to 
move it in cr out, and are 
governed by the treadle 
worked by the operator. The 
cam plate is connected to the 
treadle by means of an ec- 
centric gear working upon a 
fixed stud placed in the side 
of the frame, a toothed sec- 
tor which acts upon the gear f 
and a small rod to connect 
this sector to the treadle, H. 
Inside of the frame is a 
counter weight which acts 
upon the treadle rod, at J, to 
lift the treadle, H, when the 
operator's foot is removed. 
When the treadle is de- 
pressed, the press starts and 
will continue running while 
the treadle remains down. 
When the foot is removed, 
the weight at J operates to 
move the cam plate back 
from the arm, I. The stop 
bolt, as it enters the channel 
way in the cam plate, is 
withdrawn, releasing the 
wheel, F, and the press stops, 
remaining at rest until the 
treadle is again depressed. 
The parts of this stop motion 
are strong and simple in form 
a ad work wholly without 
springs. 

The pitman, E, is pivoted to the slide, C, at its lower end 
by an eccentric wrist pin, K. This wrist pin revolves in 
bearings in the slide, C, and forms the fulcrum for the pit 
man through which the latter moves the slide. Where sur- 
rounded by the pitman the wrist pin is eccentric to its jour- 
nals. When the wrist pin is revolved, it changes the hight 
of the pivot or fulcrum relative to the punch, and thus not 
only varies the distance to which the punch is depressed in 
working, but also compensates for tbe wear of the latterand 
of the die. The front end of this wrist pin is enlarged, and 
is made with a toothed periphery as a worm gear, and is so 
arranged that, by turning the worm which is carried in jour- 
nals formed upon the slide, C, the punch may be raised or 
lowered to any desired extent. 

Fig. 3 shows a geared press of the same size and descrip 
tion as that shown in Fig. 2, but having a geared train such 
as would be used where the rapid motion of the plain fly- 
wheel would be objectionable. 

These presses are now made in a large variety of forms, 
adapted to all kinds of work, by the New York Steam En- 
gine Company, 121 Chambers street, New York, to whom ap- 
plication should be made for further information. 



accumulate at the higher points on either side and remal n ' 
having no means of escape. By thus keeping the water from 
contact with the iron, the plate may become badly burned 
and consequently fractured. Mud drums are so situated that 
they are frequently subjected to intense heat, especially on 
the top. Burned plates, 127 — 54 dangerous ; blistered plates, 
253 — 27 dangerous ; sediment and deposit, 293 — 20 dangerous ; 
incrustation and scale, 328 — 13 dangerous; external corro- 
sion, 129 — 28 dangerous; internal corrosion, 54 — 22 danger 
ous ; internal grooving, 43 — 8 dangerous ; water gages defec- 
tive, 68 — 12 dangerous; blow-out defective, 20 — 15 danger- 
ous ; safety valves overloaded and out of order, 46 — 14 dan- 
gerous. It takes a long time for some engineers to under- 
stand that when a safety valve leaks steam, it is kept from 
its seat by some foreiga substance, or that it needs grinding. 
If an engineer does not understand how to properly manage 
his safety valves, he should seek information at once. During 
the past month, a case was found where the engineer had 




The Hartford Steam Boiler Inspection and In- 
surance Company. 

The Hartford Steam Boiler Inspection and Insurance Com- 
pany makes the following report of its inspections for the 
months of June and July, 1872 : 

During these months, 1,680 visits of inspection were made, 
and 3,440 boilers examined — 3.371 externally, and 1,336 inter- 
nally — while 357 were tested by hydraulic pressure. The 
defects in all discovered were 1,804, of which 347 were re 
garded as dangerous. These defects were as follows: 

Furnaces out of shape, 78— 18 dangerous ; fractures, 180— 
BD dtn-jerous. These defects have been geiierally around 
the heads and fire sheets. Some instances have been discov- 
ered where mud drums have been badly burned. This comes 
about frequently from malconstruction. The sheet to which 
the water leg connecting with the boiler is attached should 
over lap the sheets on either side, so that any steam generat- 
ed in the mud drum may find easy escape into the boiler. If, 
on the contrary, the sheets on either side of the water leg 



over lap, the point of escape to the boiler is depressed by the 

thickness of one she6t, and steam generated in the drum will [equal to five divisions of the movable disk, so that this sec- 



cut a brace and driven it between the safety valve lever and 
the joist over head. When inquired of for a reason for such 
practice, he said " i*, was to save steam I" Lst every engineer 
say, "Such shall never be my practice." Pressure gages de- 
fective, 195 — 28 worthless. These defective ones varied from 
— 7 to + 35. It will be readily seen that a steam gage 20 or 
30 pounds out of the way is a very unsafe boiler attachment. 
Gages should be frequently compared with some standard or 
gage known to be correct. These attachments are very much 
neglected as a general thing. Boilers without gages, 19 — 5 
were running very high pressure, and hence were regarded 
as dangerous ; deficiency of water, 12 — 6 dangerous ; braces 
and stays broken, 41 — 23 left the boilers so poorly supported 
and secured that they were in a dangerous condition ; mud 
drums condemned, 4 ; steam drum condemned, 1 ; boilers con- 
demned as beyond repair, 12, 

iiai w 

Duration of Electric Spark. 

Two methods have hitherto been employed in the deter- 
mination of this. One is that of Wheatstone, in which a 
small mirror is made to rotate at a high velocity round an 
axis in its own plane, and the image of the spark is observed 
in it. In this way the discharges from batteries have been 
made to give images elongated in the direction of rotation ; 
showing a sensible duration in the spark. By measuring 
the elongation and the velocity of rotation, the duration may 
be ascertained. 

The other method is that of Arago, in which a disk with 
white sectors on a dark ground is made to rotate about an 
axis perpendicular to its plaue, and the enlargement of the 
sectors in the light of the spark affords a means of determin- 
ing the duration of the latter. 

MM. Lucas and Cazin recently described to the Paris Acad- 
emy a method which gives somewhat more precise results, 
and on which a committee of the Academy have reported 
favorably. 

They employ a movable disk (made of plates of mica), the 
rim of which is situated between the observer's eye and the 
spark. On the rim are traced very fine lines, transparent 
and equidistant, and which are obtained by photographic re- 
production. This disk is placed before a second opaque disk 
of the same diameter, which is fixed, and has on its rim seven 
fine lines, comprising six divisions, with a width which is 



ond disk forms » vernier-, by which the one sixth of a division 
of the first disk may be estimated. 

The spark appears in the focus of the lens of a collimator, 
which gives the rays (passing to the vernier) a direction paral- 
lel to the axis of rotation of the movable disk. On the oppo- 
site side of the disks, a small telescope is placed for observa- 
tion of the luminous effects. 

If the spark has an inappreciable duration, the observer 
may either see a bright line or he may not. In the former 
case, the spark appears at the moment of coincidence of a 
line on the movable disk with one on the fixed disk ; in the 
latter case, the spark appears between two coincidences. 
There is, however, a cer'.ain probability of coincidence of 
H»es~and spark, depending on the breadth of the lines on the 
disks, and also the number of those on the vernier. This has 
been determined experimentally for the apparatus now con- 
sidered, and found equal to 70; that is, if an instan- 
taneous spark be produced at any instant, than, out of 100 

instances, it will give a 
bright line 70 times, while 30 
times it will give none. 

Suppose, now, the dura 
tion of a spark is a little 
greater than that of the pas- 
sage of a line on the movable 
disk before two lines on the 
vernier: then, if the com- 
mencement of the spark hap- 
pens at the instant of the 
first coincidence, the bright 
line from this coincidence 
will (owing to persistence 
of impression on the retina) 
continue visible at the time 
at the second coincidence, 
and two lines will thus be 
seen of once. 

If, with the same duration, 
the spark commences be- 
tween two coincidences, it 
will have ceased when the 
third arrives. And thus there 
will only be one bright lin», 
that from the second coin- 
cidence. In this way (as the 
committee point out) there 
may be either one or two 
bright lines for the same du- 
ration of spark. But if the 
duration of the spark ba 
greater than that nowspoken 
of, it will be comprised be- 
tween two numbers that are 
easily determined, the differ- 
ence of which is equal to the 
time elapsing between two 
successive coincidences. A 
very close approximation 
may be arrived at, and the 
inventors of the method 
show that, in virtue of the 
above mentioned probability 
of coincidence, by noting the total number of lines observed 
from a given number of sparks, and the velocity of rotation, 
the duration of the spark may be pretty accurately deter- 
mined. 

We cannot Bee at the same time more than a limited num- 
ber of coincidence lines, so that if they exceed five or six, the 
velocity of rotation ought to be diminished. 

By duration of the visible spark is to be understood the 
time elapsing between the instant at which the spark com- 
mences and the instant when, owing to a diminution in lu- 
minous intensity, it ceases to illuminate sufficiently the lines 
of the apparatus, so as to give a sensible image to the ob- 
server. The entire duration may be much greater. 

The committee further remark that the duration of the 
spark being determined by the number of coincidences seen 
by the observer, if the degree of Illumination of the lines 
were much diminished, it is to be feared that the number of 
coincidences would not diminish equally, in consequence of 
the enfeeblement of the light corresponding to the end of 
the discharge. And they think it would be of use to ascer- 
tain the effect of variations in luminous intensity, as in dis- 
charge between electrodes of various metals, placed at differ- 
ent distances, in gases at different pressures. 

The proposers of the method have not been able to make 
appreciable the duration of a spark from an ordinary ma- 
chine ; but they found the duration of the discharges of con- 
densers varies with the surface of these, with their arrange- 
ment, and the resistance of the circuit. It varies, also, with 
the striking distance, the nature of the balls, and the humid- 
ity of the air. In general, the duration increases with the 
condensing surface, and with tbe distance between the balls, 
and diminishes with the length of the circuit. 

The limits of duration, given by their observations, are 
four millionths of a second, and eighty six-millionths of a 
second, with a possible error of one millionth of a Eecond. 

When two or more colors are mixed together, the hue 
produced does not result from the loss of the particles of 
either of the colors by absorption or chemical changes of 
any kind. The microscope reveals the fact that minute par- 
ticles of each color remain entirely separate. 



A new green pigment, said to be brilliant, is composed of 
twenty parts of oxide of zinc and one of sulphate of cobalt, 
mixed into a paste with water, and exposed to a red heat. 
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A LIST OF VELOCITIES. 



Dr. E. Hartig, one of the professors of the Royal Polytech- 
nic School at Dresden, has recently published a catalogue of 
the various velocities at which machinery, etc., should be 
run, as well as of the speeds at which many natural phenom- 
ena take place. The following is a translation of Dr. Har- 
tig's list, made for this journal by Dr. Adolph Ott, who com- 
mences by giving the following explanation of the figures : 
The velocities given in the following list are indicated in 
meters per second, and are arranged progressively by the 
figures. One meter being 3937 inches, very nearly.it is only 
necessary to multiply the number with the values expressed, 
in order to convert them into the denominations in use in 
this^country. For example: 0*11 meters (the usual average 
cutting velocity in turning wrought iron) is equal to 
11X39 37— 433 inches. The notation officially adopted in 
the German empire is for meter, m ; for decimeter, dcm ; for 
centimeter, cm; for millimeter, mm. The great complete- 
ness and the excellent selection of the list appended, which 
contains many numbers otherwise difficult to obtain, give it 
a lasting value. 

010 Average velocity of the burning of Bickford's fuse. 
015 Velocity in turning the outside of case-hardened cylin- 
ders. 
0015 Most preferable peripherical velocity of iron roll trains 

and rail bending machines. 
018 Average velocity of the movable shear blade in parallel 

shears, and of the punch in a punching machine. 
0'025 Working velocity of the opener (willow) and beater for 

cotton, measured at the licker-iu. 
0'030 Average peripherical velocity of the screw tap and 

dies in screw cutting engines. 
0040 Average working velocity of shearing machines. 
0040 Working velocity of the twisting frame for short wool. 
0'050 Average cutting velocity in turning, boring, and plan- 
ing steel._ ,. 
060 Peripherical velocity of the rotary cylindrical rag boil- 
ing apparatus, used in paper manufacture. 
064 Average working velocity of the doubling machine for 

silk. 
070 Greatest velocity of water at which deposits of mud 
and fine sand (to the size of one half mm. for quartz) in 
rivers are not carried off (Telford, Rittinger). 
075 Working velocity of paper machines in making strong 

pasteboard, according to Piischel. 
0'080 Average working velocity of the gig mill (cloth manu- 
facture). 
O'OSO Medium cutting velocity in turning, boring, and plan- 
ing cast iron. 

Best working velocity of sheet iron rolling machines. 
Medium working velocity of cloth drying machines 
with endless stretching chains (Semper). 
Velocity of an ascending water current, whereby an- 
gular quariz grains of 1 mm. in size are retained in fall- 
ing suspension (Rittinger). 

Average cutting velocity in turning, boring, and plan- 
ing wrought iron. 

Average working velocity of cloth brushing machines. 
Working velocity of shear machines for short wool. 
Velocity of an ascending water current, in which an- 
gular quartz grains of 2 mm. size are retained in sus- 
pension (Rittinger). 

Greatest velocity of water whereby deposits of rich 
clay in rivers are not carried away (Telford). 
Medium cutting velocity in turning, boring, and plan- 
ing hard brass. 

Velocity of an ascending water current, in which an- 
gular quartz grains of 4 mm. size are retained in fall- 
ing suspension (Rittinger). 

Working velocity in drawing the strongest iron wire. 
Peripherical velocity of paper rollers in the smooth- 
ing machines of paper mills (Piischel). 
Proper working velocity of the pitch chain of a river 
dredging eDgine. 

Peripherical velocity of wood when turning it off with 
hand tools. 

Best working velocity of steam drying machines for 
cotton fabrics. 

Best peripherical velocity of the cutter in cutting cast 
iron and wrought iron cog wheels. 
Working velocity of the paper machine in making thin 
writing paper (Piischel). 

Medium velocity of the water in the upper and lower 
channels of hydraulic motors. 

Best cutting velocity of the chisel in mortising ma 
chines. 

Best peripherical velocity of rollers for breaking ores 
(Wertheim). 

Proper velocity of the oxen in the whimsey. 
Greatest velocity of the water in rivers whereby de- 
posited sand of 10 mm. size is not set in motion. (Tel- 
ford, Rittinger). 

Greatest admissible velocity of the shuttle with a silk 
weft. 

Most advantageous velocity of the elevators for grain. 
Medium peripherical velocity of bruising mills for oil 
seeds. 

Most advantageous velocity of the hackle bars in flax 
heckling machines. 

Average working velocity in calendering fabrics. 
Most advantageous velocity of cranks turned by man 
ual power. 

Most advantageous peripherical velocity of revolving 
cutters and rotary shears. 

Most advantageous velocity of an ass in a winding en- 
gine 



0-10 
010 

010 



0-11 

0-13 
014 
0-14 



015 



0-15 



019 



020 
021 

0-24 

0-25 

033 

0-35 

0-35 

40 

44 

0-47 

060 
063 



0-67 

67 
070 

0-75 

0-75 
0-75 

80 

0-80 



0-82 Greatest admissible peripherical velocity of the sieves 

in the concentration of ores (Rittinger). 
- 90) Most advantageous velocity of the horse in the whim- 
sey. 
0'92s The maximum velocity of water whereby round peb- 
bles of 20 mm. diameter in rivers and streams are not 

set in motion (Telford, Rittinger). 
95 Average velocity in descending and ascending pit shaft. 
l'OO Velocity of the air in a scarcely perceptible wind. 
1'00> Most advantageous velocity of the water in the suction 

and pressure pipes of singly acting piston pumps. 
POO* Average working velocity of gassing machines. 
1-10 Most advantageous working velocity of cloth washing 

machines and fulling mills. 
P3G* Peripherical velocity of the pressing rollers in wool 

drying machines. 
1-30 1 Working velocity in drawing fine iron wire. 
P32; Regulation velocity of a German foot soldier when on 

march (108 steps of 0'732 m. length per minute) and 

with full baggage (20 kilogrammes). 
1-33: Greatest admissible velocity of the shuttle for linen 

yarn. 
P50> Average velocity of a pedestrian without baggage on a 

horizontal road. 
150 Most advantageous peripherical velocity of rail rolls. 
l - 50> Most advantageous peripherical velocity of rolls for 

merchant iron bars. 
l - 53 Greatest, velocity of the water in rivulets and rivers 

in which conglomerates and slate are not set in mo- 
tion (Telford). 
1-60 Most advantageous velocity of water in the suction and 

pressure pipes of double acting piston pumps. 
1-67 Greatest admissible velocity of the shuttle for short 

wool (Streichgarn). 
170 MedjiTim working velocity of rollers for sheet iron. 
P80 Most advantageous velocity of chain steamboats in 

dead water. 
2'00 Velocity of the air at a moderate wind. 
2-20 Most advantageous average velocity of the shear blades 

of reaping machines (Perels). 
2'30 Most advantageous velocity of fulling rollers for cloth. 
2'44 Highest admissible velocity with which oats, bran, 

flour, etc., may be transported on an endless cloth, 

■without being scattered by the air. 
2 50 Average cutting velocity of veneer saws. 

2 50 Most advantageous peripherical velocity in rolling re- 

fined iron. 
2 - 50 Highest admissible velocity of the shuttle for combed 

wool yarn. 
2 - 54 Highest admissible velocity in pits for the descent of 

miners. 
2 - 75 Highest admissible velocity for the transportation of 

» heavy and clean grain on an endless cloth. 
3 - 0Q Highest admissible peripherical velocity of the rollers 

in wire mills. 
3'00 Peripherical velocity of the cutters of the culling 

willows in spinning carded wool. 

3 33 Highest admissible velocity of the shuttle for cotton 

yarn. 

3'36 Relative velocity between the cloth cylinder and shear 
cylinder in long shear machines for cloth. 

3 - 50 Most advantageous velocity of street gas in pipes. 

368 Highest admissible velocity of the drawing in pits for 
the ascent of miners. 

4'00 Velocity oi the air at a fresh breeze. 

400 Highest admissible peripherical velocity of drills in 
wood. 

4' 00 Average velocity of river steamers in still water. 

4'50 Most advantageous peripherical velocity of the drum 
in Taylor's cotton opener. 

4'50 Average peripherical velocity of the cutting tool in 
cutting toothed wheel work. 

4-75 Relative velocity between cloth cylinder and brushing 
cylinder in brushing machines for cloth. 

5 00 Average velocity of marine steamers. 

5' 00 Average peripherical velocity of the whetstones used 
for grinding chisels. 

5 00 Peripherical velocity of wood in turniDg it in a slide 
lathe. 

5-10 Average peripherical velocity of the cylinder of card- 
ing machines for sheeps' wool. 

5'60 Average peripherical velocity of the cylinder in break- 
ing, and fleece cards in Bp'nning, short wool. 

6-50 Most advantageous velopity of the air for the working 
of windmills. 

7-00 Average pedpherical velocity of the cylinder in the 
manufacture of paper. 

743 Most advantageous velocity of the rag knives in rag 
cutting machines. 

8-00 Most advantageous peripherical velocity of the cylin- 
der in the cotton carding engine. 

8'50 Most advantageous peripherical velocity of the grind- 
stones of Voelter, which are now being used for the 
conversion of wood into paper pulp. 

9 00 Velocity of the air in a fresh wind. 

10'0 Highest advisable peripherical velocity of millstones. 

10 Most advantageous peripherical velocity of fine grained 

grindstones. 
10'0 Most advantageous velocity of the blade in endless saws. 
100 Medium peripherical velocity of the large grindstones 

in machine shops. 
10-0 Most advantageous velocity of the air in the conduit 

pipes of blowing engines. 
12 5 Highest admissible velocity of the freight trains on the 

German railways. 
13-5 Most advantageous peripherical velocity of the cylin- 



der of the breaking card and finishing card for hemp. 
Medium peripherical velocity of the cylinder in the 
openers in wool spinning mills. 

Most advantageous peripherical velocity of emery 
wheels for polishing and finishing off. 
Velocity of the air in very high winds. 
Most advantageous peripherical velocity of the cutter 
heads of wood shaping machines. 
Medium flying velocity of the carrier pigeon. 
Highest admissible velocity of passenger trains on the 
German railways. 

Highest admissible velocity of express trains on the 
German railways. 

Highest admissible peripherical velocity of large 
grindstones, consisting of the best material, in ma- 
chine shops. 

Most advantageous velocity of the driving rope of 
cranes, in the system of Ramsbottom. 
MoEt advantageous peripherical velocity of the emery 
whsels in saw sharpening machines. 
Velocity of the transmission of the irritation in the 
sensatory and motatory nerves (Preyer), 
Highest admissible peripherical velocity of a eotton. 
beater. 

Medium flyiDg velocity of the swallow (Sonnet), 
Flying velocity of the eagle (Simmler). 
Most advantageous velocity of circular saws for wood 
and hot iron. 

Most advantageous peripherical velocity of centrifugal 
machines for woolen cloth and other fabrics. 
Highest peripherical velocity of the tappets in the at- 
trition mill of Carr, for pulverizing the hardest mate* 
rials. 

Most advantageous peripherical velocity of the cylin- 
ders of rag devils in the manufacture of shoddy. 

33277 Most probable value of the velocity of sound in open 
dry air at a temperature of 32° Fab., according to the 
computation of Schroeder van der Kolk (1865) from 
the experiment made in 1823 by Moll and Van Beck 
at Utrecht. 

7,263 75 miles. Velocity of voltaic currents in telegraph 
wires, according to experiments made by Plantamoiir- 
and Hirsch. 

11,433'55 miles. Velocity of induction currents in telegraph 
wires, according to experiments made by Plantamour 
and Hirsch. 

185,164 miles. Velocity of light, according to experiments of 
Foucault. 

288,004-8 miles. Velocity of the discharging current of a Ley- 
den jar in a copper wire of 1'70 millimeters thickness, 
according to Wheatstone. 
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Distillation bv Gold. 

Alfred H. Smee, the inventor of the voltaic battery named 
after him, has communicated to the Royal Society a method 
which he has devised, and which he names " distillation by 
cold," by which he believes the detection and determination 
of ammonia and other organic impurities existing in the at- 
mosphere will be greatly facilitated. 

A glass funnel — usually of 8 or 9 inches — is drawn to a, 
point and closed. It is supported in an ordinary stand, and 
filled with ice. Condensation of the watery vapor of the at- 
mosphere then takes place; the dew collects into drops, 
which trickle down the outside of the funnel, and at last 
fall from the point, under which a small receiver is placed 
to catch them. The total quantity of liquid collected in a 
given time is measured, and the quantity of ammonia deter- 
mined by Nessler's test. 

By the method of distillation by cold, the author found it 
possible to distil many substances which are decomposed at 
a high temperature. Thus many delicate odors of flowers 
were distilled by placing the flowers under a bell glass suffi. 
ciently large to cover the funnel containing the ice. The 
odors were found to be more rapidly and completely ab- 
stracted by placing a dish with a little ether under the bell- 
glass at the time of distillation. 

The paper was accompanied by tables giving the results 
obtained in 107 experiments, together with the atmospheric 
conditions prevailing at the time. The experiments were 
made in a garden, in a bedroom, in hospital wards, in the 
open country, etc. A few of the numbers obtained are here 
given by way of example : 

Fluid collected. 
In minims. 
150 
120 

55 
90 

150 



Ammonia in grs. 
per gallon. 

1-9742 
01791 


Source. 

Erysipelas. 
Garden. 


6-8807 


Drains. 


21000 


Bedroom. 


2-9568 


Stables. 


0-0985 


Victoria Park 



The celebrated cathedral of Canterbury, England, was 
badly damaged by fire on September 3. The same sort of 
carelessness that has led to the destruction of many other 
valuable public buildings by fire was the occasion of the 
present injury, namely, a charcoal furnace, used by work- 
men who were repairing the roof, was accidentally upset. 
One hundred feet of the roof was completely destroyed. This 
cathedral is one of great antiquity, dating back to A. D. 500 ; 
many important historical events are with it associated. 



Two new locomotives have recently been put in use at 
Connellsville, Pennsylvania, for regulating purposes, or fe;, 
making up trains. These locomotives have bumpers on both 
ends, the tender is done away with, and water is cssiied in a 
tank placed over the boiler. The fireman's fo#t board is so 
made as to hold sufficient fuel for several idOHrs' consumption. 
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IMPKOVED FLUSH STBAP HINGE. 



The chief defectof the ordinary strap hinge; such as is used 
for hanging trap or scuttle doors, has been that the joint 
made by its two parts forms a projection above the floor or 
roof which, being very easily overlooked, proves a stumbling 
block and thus a cause of troublesome accidents. To remedy 
this difliculty, the invention shown in our illustration is de- 
vised. It consists of what is known as a flush strap hinge, so 
constructed as to present a perfectly smooth surface and be 
hardly observable when the door is closed, while it permits 
the latter to be swung all the way back when opened. 

Fig. 1 shows the device in perspective ; Fig. 2 is an edge 
view with the door, A, closed, and Fig. 3, a similar view with 
the door open. Referring to all three engravings, B and C 
are the straps of the hinge, on which are formed 
eyes, which tightly enclose the pivot pins. D, 
shown more clearly in Fig. 1, is a clasp, which is 
received in the openings cut in the parts of the 
straps which form the eyes, and the ends of which 
are bent around and move freely upon the pivot 
pins. It will be seen that a double joint is thus 
formed whereby the hinge when extended as in 
Fig. 1 presents on its upper portion a uniformly 
flat surface. E is a plate attached firmly to the 
strap, C, and projecting under the eye of the strap, 
B. Its object, as shown in Fig. 2, is to receive and 
support tbs inner edge of thefclosed door. Fig. 3 
plainly represents the location of the different 
parts with the door open and also shows the move- 
ment of the hinge in permitting the door to be 
thrown flat back, the clasp, D, working freely 
around the pivot pins and eventually assuming 
with the latter a perpendicular position. 

This useful invention, which will doubtless at- 
tract the attention of architects and builders, is 
manufactured by the Stanley Works at New 
Britain, Conn. Patented through the Scientific 
American Patent Agency, January 3, 1871, by J. S. 
Jenness, of Bangor, Maine.of whom, or by address- 
ing Mr. A. T. Young,agent,139 Federal street, Boston, Mass 
further information may be had. 



■would wear away almost immediately ; even platinum is in- 
capable of resisting the friction of constant use. Conse 
quently the point of the pen is tipped with a very hard sub- 
stance : not diamond, as is popularly supposed, for these gems 
could not be soldered to the gold and eould only be attached 
by a setting which would render the pen useless to write 
with : but iridium, a rare grayish white mstal furnished for 
the purpose in fine grains, costing about $150 per ounce. It 
is generally obtained from gold-bearing ore, and is often 
found in the bottom of crucibles after gold has been melted 
in them. It is separated from the latter metal by the action 
of aqua regia which dissolves the gold, leaving the iridium 
untouched. By another process, the gold thus put in solu- 
tion is regained. To place the iridium point, the blank must 
be fitted to receive it. This is done with great rapidity by a 





GOLD PEN MAKING. 



Pure gold, pure silver, and pure copper are the materials 
from which the alloy used in the manufacture of gold pens 
is made. Gold alone, from its softness, cannot be used, but 
combined w th the baser metals, in degrees oi 14, 16, and 18 
carats, it forms a composition of great hardness, durability, 
and elasticity. 

If the reader will accompany us in imagination through 
one of the manufactories in this city, the largest perhaps of 
its kind in the world, owned by Messrs. Mabie and Todd, we' 
will endeavor to point out the many ingenious processes 
through which the metal, or rather the alloy, passes from the 
time it undergoes its first melting to its final exit into the 
world in the shape of finished pens. 

Our attention is first called to the uncombined metals ; vir- 
gin gold in little irregular shaped nuggets so soft as to be 
easily scratched by the thumb nail, silver in like form, and 
copper in odd pieces of wire and thin plate. Into a delicate 
pair of scales, certain portions of each of these metals are 
thrown. A nice adjustment of weights, a few seconds of 
wavering of the beam, and, the operation being finished, the 
contents of the scale pan are handed over to the melter. 
This workman we find busily engaged in blowing a small 
charcoal fire made in an open furnace. As soon as a fierce 
heat is obtained, a hole is raked in the coals and a small cru- 
cible containing the metals placed in the fiery bed. More 
coal is heaped on, the blast is made stronger, and we can see 
the crucible gradually turn white hot as the fire increases. 
Meanwhile, the workman is preparing his mold, two simple 
pieces of iron which, fitting close together on their edges, 
leave a space between for the shaping of a small ingot. This 
he places conveniently at hand, and then, with his tongs, 
lifts the crucible from the fire: Out flows the metal, a liquid 
stream of dazzing brilliancy. A moment of waiting, the mold 
is opened, and a dull yellow ingot lies before us ; seizing it 
with his pincers, the melter thrusts it among the coals. This 
is the annealing process, and we watch the bar gradually 
turn to a deep cherry red. Then it is quickly withdrawn and 
plunged, hissing, into a bath of veiy weak sulphuric acid 
water. It cools quickly, for not a minute seems to elapse be- 
fore the ingot is placed in our hands for examination. It is 
about a foot long, two and a half inches wide, and about 
three sixteenths of an inch thick. Its value is about $250. 
A small set of rolls, which a workman has been adjusting 
during our inspection of the ingot, is now ready. The ma 
chine is set in motion, and into it passes the bar of metal: 
once through, it is very slightly flattened but not much 
changed ; back again, the workman tries it with his gage, but 
it is far too thick. It goes between the rollers again and 
again, until finally the before solid bar is but a thin ribbon of 
elastic metal. , Thin, we say, but still much too thick for its 
final condition in the shape of pens. 

Thus prepared, the gold is passed to another operative who 
proceeds to cut it into blanks ; that is to say, he holds the 
ribbon under a small press, in which a punch and a die of the 
proper shape and size are fitted. By this means, the first 
crude form of the pen — the blank — is cut out in the shape 
ehown in the engraving, A, Fig. 1 The ribbon of metal, af- 
ter these pieces are removed, is more particularly intended 
to be shown by this illustration, the blanks being so cut out 
as to economize material to the greatest extent. 

A quantity of blanks being completed, the next process is 
to fit them with so-called " diamond " points. A gold point 



JENNESS' FLUSH STRAP HINGE. 

small revolving stone which cuts a piece from the end of the 
blank, as shown enlarged in Fig. 2. Some twenty blanks, 
being thus prepared, are ranged on a table before a work- 
man, who, with the aid of a lens, selects bits of iridium of 
the proper size to fit the points. These bits he places in the 
notches before cut, togeiher with a drop of a solution of 
borax and water. Then picking up each carefully, he spreads 
the blanks along on a piece of charcoal, and brings to bear, 
by means of a blow pipe, upon every point an intense flame. 
The gold around the nibs is thus fused, and the borax, form- 
ing a flux, flows around and solders the iridium firmly into 
••position. The blanks are next passed through sets of rolls 
until they are squeezed into the shape shown at Fig. 3, the 
metal, of course, being rendered much thinner by the com- 
pression. The rolls employed are steel cylinders, on the 
lower one of which is an arrangement whereby the iridium 
point of the blank is prevented from receiving any pressure, 
as in such case it would be crushedor broken. In their pres. 
ent shape, the blanksnow receive some three hundred bio w 




concave horizontal hammers strike the pen at either side, 
thus turning up its edges around the vertical plunger. A 
perpendicular section of this instrument is outlined in Fig. 5. 
A is the plunger, B, the die below, C C, the horizontal ham- 
mers, while the section of the blank is shown in position be 
tween the parts. 

So far as form goes, our pen is now complete, but it is as 
useless as ever as a writing implement. The slit at the 
points is yet to be cat. This is done by very thin circular 
sheets of refined copper, covered |with fine emery flour and 
oil and revolved with great rapidity. Each sheet is held by 
clamps, which are dressed to perfect trueness. Against the 
edge, the point of the pen is pressed-; and in a few revolu- 
tions, it is cut through. This process requires the utmost ac- 
curacy and delicacy of perception, as the slit must be direct- 
ly in the middle, a cobweb's breadth to either side 
ruining the pen. A steel knife fixed in a kind 
of hand stamp next lengthens the slit, the upper 
end of which is cut square by means of a rapid- 
ly revolving and extremely fine saw. 

The pen now passes to the grinders. These 
men have before them a number of copper cyl- 
inders, of varying diameters, which are covered 
with a paste of emery and oil. To these the 
points and sides of the pens are held. As fast 
as a little metal is removed, the pen is tried and 
the somewhat tedious process is continued until 
the operator is satisfied that his work is com- 
plete. The inside of the pen is then smoothed 
, with a kind of steel burnisher, and finally a cut- 

ting wheel is allowed to rotate for a second or 
two in the slit to remove any roughness which 
may remain. The pen is next polished by hold- 
ing it against revolving cylinders made of cir- 
cular layers of felt. The outside surface of the 
cylinder is composed of the edges of the layers, 
and is covered with a mixture of fine German 
tripoli and candle wax. The inside of the pen, 
which cannot be reached by this method, is 
burnished by a small revolving spindle covered 
with cotton and jeweler's rouge. Rubbing with Scotch hone 
roughens or frosts the metal inside of the nibs, and so pre- 
vents the ink flowing too rapidly to the point. Lastly, the 
pen is sent back to the grinder, who sets the nibs and ad- 
justs the pen to write with perfect smoothness. Nothing 
now remains to be done but to pack the finished pens in 
boxes and send them to the market. 

The bar of gold, which we first saw cast and which we val- 
ued at $250, is now made into pens worth $350, and yet over 
40 per cent of the metal has been lost or unused during the 
processes of manufacture. The unused gold is in the form 
of scraps and cuttings, which are remelted. Ten per cent, 
however, of the entire amount of the gold brought into the 
factory is irretrievably lost. It is carried off in fine particles 
on the clothes, disappears in the machines, is blown away by 
drafts, and, in fact.it is hardly known what becomes of it. 
Every year a large quantity of metal is reclaimed from the 
water the workmen wash in, from their working clothes, 
and from the sweepings of the factory. In the establish- 
ment visited by us, where 60 hands are employed and 1,500 
pens are produced weekly, eighty dollars worth of gold has 
been found in the dirty water during a period of six months, 
and it is estimated that $1,500 is yearly reclaimed from the 
sweepings and refuse. 

Curious Preservation of a Dead Body. 

At South Bend, Ind., the body of a deceased lady, buried 
ten years ago, was lately uncovered for re-interment, when 
the corpse was found to be in an excellent state of preserva- 
tion. Although petrification had not taken place, the body 
was as perfect as the day it was placed in the coffin. The 
whole body was perfectly preserved, even to such parts as 
the tongue, which could be moved back and forth in the 
mouth. The expression of the face was retained and the color 
of the flesh was natural, except for its waxy appearance. 
The shroud, when exposed to the air, fell to dust. 

If the chemical nature of the soil were known, and also 
the medicines administered during the sickness of the de- 
ceased, it is possible that the reason for this singular preserva- 
tion might be ascertained. From the description given, it 
would seem as if it might be due to the presence of arsenic. 



of a namiuer, ttie object oeiug to give them temper, elasti- 
city and hardness. They are then, placed under another 
punch which, descending, forces the metal into a die, whence 
it emerges shaped as shown in Fig. 4, a small projection 
termed a " tit " being left at the end in order to guide tho 
pen during subsequent operations. While the pen is in this 
condition, the manufacturer's name, its number, etc., are 
stamped upon it. 

If the reader will examine an ordinary gold pen, he will 
notice that its Bhape is peculiar, that its middle portion is 
constructed on a curve of much greater radius than the up- 
per part, while around its nibs and point the metal is almost 
flat. In order to change the pen from its present form— a 
simple flat blank — to the required shape, a very ingenious 
machine is used. Described briefly, it consists of a convex 
plunger, of a length equal to that of the pen, which fits into 
a concave die of steel placed beneath it. The blank being 
laid above this lower die, the plunger descends upon it, forc- 
ing it into the concavity of the former ; at the same time two 



White Building Stone. 

For a number of years, people have been aware of the ex- 
istence of a valuable building stone, found between Glasgow 
Junction and Cave City, Ky., and have long been in the habit 
of resorting to its bed for the purpose of securing its rich 
treasures for hearth stones, window sills and step stones, and 
other purposes requiring a handsome and durable stone. 
When first taken from its bed it presents a bright gray 
appearance, which, upon exposure, fades to a beautiful white, 
slightly shaded with the faintest gray. A company has been 
organized under the name of the " Glasgow Granite Com- 
pany," for the purpose of extensively mining and introducing 
this peculiar stone. 



Progress of Iron Manufacturing in Kentucky. 

A large furnace and nail factory is building at Ashland, Ky. 
The capital stock of the new company is $700,000, and nearly 
the entire amount has been raised. The furnace will have 
capacity for turning out fifty tuns of pig iron a day, to be 
converted into nails. Ashland and the district around it has 
been demonstrated, and is by iron men generally conceded, to 
be the place in the United States where iron can be most 
cheaply manufactured. It is beautifully situated on the Ohio 
river, with an excellent harbor, and is a fine site for a large 
city. 
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GLASGOW UNIVERSITY BUILDINGS. 



The University of Glasgow (Scotland) having sold its old 
site and buildings to a railroad company, erected a new struc- 
ture on Gilmore Hill, in the suburbs of the city. Sir George 
Gilbert Scott was commissioned to prepare plans for the 
erection of a new building, large enough to accommodate the 
rapidly growing institution, to be built in a style worthy, 
both as to solidity and beauty, of the purpose for which it 
was destined. Of the extent of the new structure, some idea 
may be formed from our eDgraving. It is a large oblong 
rectangular pile, about 600 feet long by 300 feet wide, and 
divided in the middle by a building which separates two 
quadrangles, each of 
which is about 180 
feet square. 

The great tower in 
the center forms the 
main entrance for the 
students ; on the first 
floor is the court 
room, with direct com- 
munication into the 
great forehall. Be- 
sides the belfry, clock 
room, etc., in the up- 
per stages, there is 
the cold air chamber 
in the sub-basement, 
through which every 
hour 1,000,000 cubic 
feet of fresh air are 
to pass, for the sup- 
ply of fresh and hot 
air for the heating 
and ventilating of the 
whole building, the 
cold air chamber be- 
ing fed through four 
large extraction 
shafts, in hight about 
150 feet. The tower 
is 200 feet ; the wood- 
en spire, covered with 
lead and Blate 110 
feet high. With each 
class room is a pro- 



once saw it practically tested by a photographer under th e 
following circumstances : 

In a certain garden in London, there is a beautiful statue 
of black marble which had been repeatedly brought under 
the " eye " of the camera, but always without pictorial suc- 
cess, on account of the close proximity of one or t wo trees 
and a brick house, which were only twenty feet behind the 
statue, and which invariably appeared in the picture with a 
most unbecoming and undesirable degree of prominence. 
Having been consulted by the proprietor, we Suggested that 
the offensive brick building might be excluded from the view 
presented to the camera, either by placing a large background 
of uniform color behind it, or, still more readily, by burning 



background upon which neither trees or brick edifice were 
visible. The success of the experiment was most complete. 
In repeating this experiment, however, care must be taken 
that not a curl of smoke, even of the most delicate kind, be 
allowed to obtrude between the camera and the object being 
photographed, otherwise failure will be the certain result, 
for smoke is frequently of a highly intense actinic color. 
British Journal of Photography. 







fessor's private room, on 
in connection with a © 
mezzanine above, fit- ^ 
ted up as a private 
library or museum, Fj 
as the case may be. 3 
On the ground floor Jfj 
is the valuable collec- ^ 
tion of books and {3 
coins by Dr. Hunter, H 
from whom it derives 
its name, the Hun- bd 
terian Museum. The y 
library contains over £^ 
100,000 volumes, with 2 
extensive premises 5 
for workshops, etc., en 
in the basement. The 
attics are used for 
model rooms and mu- 
seum purposes. The 
professors' court, at 
the west of the col- 
lege buildings, con- 
sists of 13 houses. 
The students' recrea- 
tion ground contains 
about 5 acres. 

The dimensions of 
some of the principal 
apartments are as fol- 
lows : Library, 129 
feet by 60 feet ; mu 
seum, 129 feet by 60 
feet ; central hall, 114 
feet 6 inches by 70 
feet ; Latin, chemis- 
try, natural hiBtory, 
and Greek class 
rooms, each 40 feet 
by 40 feet ; laborato- 
ry, 52 feet 7 inches 
by 34 feet; moral 
philosophy, 37 feet 10 
inches by 34 feet ; 
physiology, 34 feet 

by 34 feet; medica 

jurisprudence, 34 feet 

by 30 feet ; small museums, each 30 feet by 22 feet 6 inches ; 

reading room, 73 feet by 51 feet. The amount expended is 

over two millions of dollars. 



PHOTOGBAPHIC HINTS. 



It is sometimes desirable, if not necessary, that a photo- 
grapher be able to take a picture of a specified object with- 
out including in the view any other undesirable object, as, for 
example, an old brick wall. The following method is exceed- 
ingly suggestive, and, if skilfully managed, very good. We 



a quantity of damp bay between the statue and the house, 
the smoke from which would obliterate the details of the 
latter. Thia advice was promptly acted upon ; and the wind 
being in a favorable direction — that is, blowing from the 
direction of the camera towards the statue — three heaps of 
litter were quickly raked together and ignited, these being 
placed in a line about ten feet behind the statue and a few 
feet apart. A plate was now exposed, and, so fantastical had 
been the gyrations of the smoke and so well had it p]ayed its 
part that, when the photographer developed the picture, the 
statue stood out in excellent, nay brilliant, definition on a 



Prices and Qualities of K libber Springs. 

So long as the market price of crude rubber rules as high 
as it now does and is likely to do for some time to come, the 
minimum price of a fair standard quality of spring cannot 

fall below fifty-five 
cents per pound. 

The first essential of 
a good spring, says the 
National Gar Builder, 
is a suitable quantity of 
fine Para gum, pure and 
dry. A good quality of 
fine sheet Central Amer- 
ican may be used with 
the Para in proper pro- 
portion. These will ab- 
sorb a certain amount 
of dry white lead and 
bolted whiting, but no 
more than is requisite. 
Sulphur is also used 
merely as a vulcanizing 
agent, its action being 
analogous to that of 
yeast in bread making. 
There is a definite and 
fixed relation between 
the quality of the pure 
or crude gum and the 
quantity of /oreign in- 
gredients necessarily 
combined with it, not 
for the purpose of adul- 
terating and cheapen- 
ing, but to impart to 
the mass of material 
constituting the spring 
a body and solidity it 
could not have in any 
other way. The cheap 
springs offered in the 
market do not contain 
more than twenty -five 
per cent of good gum, 
the remainder consist- 
ing of coarse and infe- 
rior grades.with old rub- 
ber frequently mixed 
with it, and capable of 
absorbing a much great- 
er quantity of adulter, 
ating material than 
good and fine gum. 

The tenacity, power, 
and durability of the 
spring are impaired j ust 
to the extent that bad 
material enters into its 
composition, and the 
foreign ingredients are 
out of proportion to the 
rubber. Springs can be 
made to weigh less by 
using less lead and more 
whiting, but the quali- 
ty suffers in a corre- 
sponding degree, as the 
lead has a metallic and 
durable body, and the 
whiting a perishable 
one. 

It requires but a very 
little figuring to form 
an idea of the adultera- 
tion of low priced 
springs. Fine Para rub 
ber is worth to-day 
eighty-five cents in the 
market, and fine Cen- 
tral American sheet 
rubber sixty-five cents, 
and the difference be- 
tween these prices and 
the lowest spring quo- 
tations indicates very 
clearly the nature of 
the process by which low-priced springs are produced. 



The Chicago and Alton Railroad Company have just com- 
pleted, and are now running as day express on their road, 
one of the most complete trains in the world. It consists of 
a baggage and mail car, four coaches, and a palace dining car. 
It is equipped with Thornton's spark arrester and patent dust 
shield, Goodale's steam brake, Creamer's safety brake, Black- 
stone's patent platform and coupler, and Eeniff & Buttolph's 
ventilators. The managers announce that the whole road 
will shortly be equipped in the same way. 
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Theology and Science. 

To the Editor of the Scientific American : 

As a coDstant reader of your paper, I was very much 
grieved and disappointed by your editorial on " Science and 
Theology" in your issue of Sept. 7, 1872. 

I presume, indeed, upon what I know of scientific editori- 
als in religious papers, that your criticisms may have been 
just with regard to the editorial which called forth your 
remarks ; but I must strongly object to the style and facts 
of your reply. 

Why do you entitle the Bible a " mutilated and obscure 
tradition V Why do you treat that figure of speech, so often 
used not only in the Bible but everywhere else, called " an- 
thropomorphism" (or representing God as man) as an " ab- 
surd assertion" and a " blasphemous idea ?" That science 
has helped, and most wonderfully helped, to a true interpre- 
tation of the Bible cannot be denied. But why charge upon 
theologians a constant change in their interpretation of the 
Bible, while it is equally true that scientists have been as 
constantly changing their interpretation of Nature? 

You and your readers will know what I mean when I say 
that the theory of " a single creative act," which has ever 
Bince been successively developing its principle in necessary 
results, is essentially of deistic, and not Christian, origin. 

Again I would ask : Why do you as a scientist undertake to 
''judge the teachings of theology, and to decide which are 
true and which are erroneous 1" It seems to me that an at- 
tempt to judge of theology from a scientific standpoint is just 
ai absurd as to judge of Bciencefrom a theological standpoint; 
and while you have been shocked yourself, as I have often 
been, with tho mapping out of the Deity, so prevalent in the 
so called " orthodox" churches of the day, I have been 
Bhocked, as Fdoubt not many of your readers have been, 
with the whole style and manner of this editorial of yours, 
which only repeats the language and shows the spirit of cer- 
tain scientists of the present day. Men who will labor days, 
weeks, months, and even years on a small point respecting 
molecular motion will afterwards, in the mo3t careless, heed- 
less and flippant way, dogmatize upon prayer and miracles, 
and the method of the Divine government. Nothing is more 
untheological than for men to theologize about science, and 
nothing is more unscientific than t <-•! men to scientize about 
theology. 

But I do not stop here. I am willing to join issue with you 
on your statements as to facts as follows : " Theology taught 
that the earth was flat," " that the earth was a stationary 
center," " science proved that the earth was formed many 
millions of centuries ago," etc. Now I am ready to maintain 
that at no time have theologians asserted any thing different 
from what has been the accepted faith of scientists tbem 
selves, and that what was finally developed into the Cqj»er- 
nican and Newtonian system was, since Christ, first origina- 
ted among the Christian "theologians," as you call Ihem. 
In St. Augustine's writings, you will find the antiquity of the 
earth suggested, and the very interpretation of the Christian 
narrative, which scientists pretend to despise as modern make 
shifts, announced, more than thirteen centuries ago. 

Indeed I think that it may be proved by actual quotations 
that the Copernican system was promulgated, as a theory, by 
Christian theologians against the objections and the ridicule 
of the scientists of their days 

In fact, whether this can be done or not, it doe3 appear, to 
me at least, a gross misrepresentation of facts to state that 
theologians have made these assertions with any more con- 
fidence than scientists have made them themselves ; or that 
they are the cast-off clothing of theology, rather than of 
philosophy. 

The advance of science today is as antagonistic to the sci 
ence of yesterday as it is to the theology of a thousand years 
ago. How lately was the fixedness of species a doctrine alike 
of theologians and scientists? But now behold we have the 
new doctrine of the evolution of species, held by both. It is 
just as difficult to harmonize the two theories as to harmo- 
nize the old with that new theology which is growing up 
around our scientific progress. 

A few months ago you had a mOBt excellent editorial on 
these very subjects, but now you have taken the unscientific 
position of the anti theologians, which you then denounced. 
Why is this ? A Theologian and also a Scientist. 



The One Hundred Thousand Dollar Canal Boat 
Prize. 

To (lie Editor of the Scientific American : 

I have been a constant reader of your valuable paper for 
almost fix years, and in that time I have not seen anything 
in the paper to displease me until last evening, after return- 
ing from Buffalo. I picked up last week's paper, and saw 
therein an article headed " New Canal Steamer," giving a 
flattering account of Captain Goodwin's boat now being built 
at Buffalo. One would naturally infer from the account that 
Captain Goodwin's boat would certainly win the reward. 

Such articles have a tendency to discourage other competi- 
tors for the prize, who make the remark that, if friends 
and relatives, money and secret orders are to have influence 
with the commission, the sooner that inventors who have not 
these advantages withdraw from the field the better, be- 
cause the expense of building a boat for competition is great. 

Besides, there is the opposition that an inventor meets 
around Buffalo and other ports. For instance, a man has 
his boat completed and removed from the docks ; while going 
to gome place of level water for trial, some littla tug with a 



loaded boat will smash into her, giving her no chance for 
getting out of the way. It is ten chances to one that the 
damaged boat must return to the dock to repair, at the in- 
ventor's expense. These things are done because, if steam 
should be used on canal boats, the tug business will not be 
more than half as good as it was. These oppositions are 
enough, without their being backed up by such articles as 
that in No. 9 of present volume of the Scientific American. 
If the papers would but state the speed, construction, time 
of building or changing from the old canal boat, it would be 
a help to all instead of a detriment. 

Now, as to the boat, it was distinctly understood by all 
that the boat was not to exceed 90 feet in length, nor 18 feet 
in width, because old canal boatmen say that some of the 
present locks (not all) are too small to let a boat exceeding 
these dimensions through. If this is the case, how is the 
Goodwin boat of 96 feet in length, together with the wheel 
in front and the peculiar construction in the rear for the connec- 
tion of other boats, going to get through ? Again, the law says 
the construction must be applicable to the old canal boat ; and 
on the Goodwin plan it cannot be eo with a boat carrying 240 
tuns, or much over 210 tuns; but if new canal boats of such 
extensive dimensions as the Goodwin be permitted, others, 
of many principles, can carry 250 or 275 tuns. But most in- 
ventors want to come to the requirements of the law as near- 
ly as possible. 

I hope you will take no umbrage at this little statement of 
the feelings of many inventors. 

FagundusvPa. A Competitor. 

[We are surprised that our correspondent should find any- 
thing in the article he mentions to justify a suspicion that 
" friends, relatives, money and secret orders " would be able 
to influence the commission, or a statement that we have 
" backed up " the canduct of the Buffalo tug boat men. Will 
he please read the article again ? Captain Goodwin must 
suffer the loss of his time, trouble and money if his boat is 
too long. — Eds.] 



Detection of Sulphuric Acid In Vinegar, 

To the Editor of the Scientific American : 

The question as to the value of a prescription, for the 
chemical manipulation of a common test, depends on its 
practical nature and by no means on the fact that a round- 
about operation may be defended by an ingenious scienti- 
fic reasoning. In the name of common Bense, I ask what 
practical chemist, when he obtains several samples of vine- 
gar to teBt for adulteration with Bulphuric acid, will commence 
with going through all the operations described on page 
120, of evaporation, cooling, trituration with alcohol, filtra- 
tion, dilution with water, again evaporation, again filtration, 
and acidulation with hydrochloric acid before he applies 
the actual test with a soluble salt of barium ? Surely any 
such will commence by applying this latter test at once, as 
mentioned by me on page 132, and, in at least ten cases out of 
twenty, he will find no precipitate, proving that neither free 
sulphuric acid nor sulphates are present. If so, he has dis- 
posed of the matter without much unnecessary trouble and 
loss of valuable time. 

In case the vinegar naturally contains sjlphates without 
being adulterated with sulphuric acid, every chemist of ex- 
perience knows that the appearance of the precipitate pro- 
duced by such a cause is quite different from that produced 
by an adulteration with free sulphuric acid. In the first 
case it will be a mere milkiness ; in the second caBe, a much 
more copious precipitate will be thrown down. But if any 
doubt is left, advantage may be taken from the facts that 
the natural sulphate in vinegar is (if not always, at least 
very often) sulphate of lime, and that chloride of calcium 
will give no precipitate when only this sulphate is present ; 
while at the same time it will give a precipitate if free sul- 
phuric acid is present, in a quantity more than one tenth 
of one per cent only. Another simple test is the mouth ; 
any liquid containing free sulphuric acid even in com para 
lively small quantities, will act on the teeth and taka their 
natural smoothness away ; while vinegar without mineral 
acids will not. Notwithstanding such a test is only good 
to aid other tests, there are experts in the business who re- 
ly upon it to a great extent. 

If, however, the combination of the three tests mentioned : 
the barium salt, the chloride of lime, and the taste, which 
all may be made in a few seconds, leave doubt, we may add 
the first step of the operation described on page 120, about 
which one of my critics says : " The evaporation of the vin- 
egar to the consistency of an extract volatilizes all the acstic 
acid contained in it." If this be so we may stop there, as 
any acid left and indicated, by the usual test, must be the 
non-volatile sulphuric acid, except, perhaps, some traces of 
tartaric acid in wine vinegar, or malic acid in eider vinegar, 
which are easily neutralized by a single drop of liquid am- 
monia, which would be insufficient to neutralize the powerful 
sulphuric acid, except when this was only present in such 
small quantities as to amount to very little, even after the 
concentration. In order to be sure in regard to the removal 
of all the acetic acid, some alcohol may be added while the 
liquid is yet hot; this will, as I have stated, change the acetic 
acid, if any be present, into the more volatile acetic ether, 
which may then be driven off with the alcohol, when the re- 
moval of all traces of acetic acid is more certain. 

I am aware that Fehlig, in his chemical dictionary, besides 
describing the iodide of starch test, brought forth in the last 
number of the Scientific American, describes also the 
test mentioned on page 120, but disposes of it in three lines, 
while on page 120 this is expanded into 15 lines, and some 
totally unnecessary details added ; for instance, the acidu- 
lation with hydrochloric acid. This added complexity and 
elaboration prejudiced me against the whole operation ; then 



from many samples of vinegar of different origin I have 
tested, none gave proof of adulteration with sulphuric acid 
and only one a slight indication of sulphates. I must con- 
fess that from these causes I attacked the prescription with 
more severity than it deserved. 

The plan of Mr. Wilder to distil the vinegar and test the 
distillate with barium will fail, as the sulphuric acid is not 
volatile enough to go over with the acetic acid. It remains 
behind with the sulphates. P. H. Vander Wetde. 

New York city. 



The Dangers of Car Coupling. 

To the Editor of the Scientific American : 

-6'ne of the oldest and mo3t respected men employed on the 
Michigan Central Railroad was killed, while coupling cars, 
on the 24th ult. I Was at the depot yesterday, and met a 
shipping clerk checking cars, whose face was familiar. I 
enquired of him at what Spot was the man killed a few days 
ago. He burst into tears and pointed with his hand at the 
place, and said, through his sobs : " It was my father. Oh ! 
such a good father; there was no other like him. We never 
shall get over it. My mother, or any of us, cannot realize it 
yet. He left us at the breakfast table, in such good spirits. 
Before noon he was brought home, crushed but still living, 
and died amid terrible sufferings." 

There is no railroad yard but kills or cripples a man now 
and then ; in the yards of Kansas city four men were crushed 
last month. This city of Detroit has had as many victims 
of bad couplings within two months, and at that rate they 
would number thousands throughout the continent during a 
year. .And it u our best young men who are thus sacrificed ; 
they must be steady, faithful, active arid strong. To the 
wrought iron draw bar, and to the false economy of railroad 
managers, belong most of these murders. Any one, who has 
to handle such couplings, reading this, will say : " Yea, con- 
found the wrougbt iron draw bars. I don't see why they use 
them, any how." I ask now through your columns the opin- 
ion of master mechanics, yard masters, conductors and brake- 
men on the subject of wrought iron draw bars. The public 
will soon learn from them that those narrow mouthed and 
open back draw bars compel them to hold the link with their 
fingers till the cars almost touch each other, or the link will 
strike the edge of the opening, and be pushed back in the 
open space; and the men would be compelled to move the 
train again to make the coupling, Consequently they run 
any risk to make the connection. Perhaps a Congressional 
committee could find a coupling in the Patent Office "which 
would save life and not fill our streets with armless and crip- 
pled men. J. Whiteford. 

Detroit, Mich. 



An Improved Flooring. 

To the Editor of the Scientific American : 

In one of the late numbers of your admirable paper (the 
reading of which is a weekly so.irce of pleasure to me), I per- 
ceive a notice of wooden carpeting, made by a company of 
your city. This induces me to explain a method I have 
adopted for summer use in my dining room : 

I first had the floor made perfectly smooth and flat ; then I 
stretched good strong cotton cloth (•' domestic") all over the 
floor, and soaked it well with very hot strong glue. This 
completely fastened it to the floor. When perfectly hard 
and dry, I laid down, with paste, a good quality of wall 
paper (marble pattern), having both edges of the paper trim- 
med so as to make no ridges, and afterwards varnished with 
three coats of ccach varnish, permitting each to dry 
thoroughly. By this means I have a solid floor, very beauti- 
ful in appearance, and, after six monthb' wear, quite as per- 
fect as the first day it was used. Twelve years before the 
war, I had a room covered in this manner at the plantation ; 
and in 1864, when the house was burned, the floor was still 
in a much better state of preservation than other rooms cov- 
ered with oil cloth that had less wear. I have often thought, 
if thin wood of different kinds could be laid down in the same 
manner, that perfect floors could be made, quite as handsome 
as the inlaid floors I have seen in Europe, and at a very 
trifling cost, which, in the impoverished condition of our 
southern country, is a great desideratum. 

Natchez, Miss. H. L. Sellers. 



A Hint to Chemists. 

To the Editor of the Scientific American: 

A few experiments with animals, similar to those that 
Salm-Hortsmar and others have made with plants, would be 
of great advantage to our knowlege of physiology. 

By rearing animals on pure starch and gluter, with vary- 
ing and known kinds of mineral substances, and then exam- 
ining their bodies chemically to see that no other matter had 
obtained admittance, the essential elements of animal life 
might be determined. 

By feeding animals for a long time on food with a very 
small proportion of a non-essential mineral substance added, 
and then examining, both chemically and microscopically, to 
ascertain to what extent the substance under experiment had 
accumulated, and whether it had substituted any other ele- 
ment, or existed as a foreign aggregation merely, some 
light might be thrown on the action of accumulated mineral 
poisons. 

It is known that animals grow by digesting and decompo- 
sing vegetable products ; on the contrary, it is also known 
that hogs fed on madder absorbed so much of it in an unde- 
eomposed state as to change their bones to a red color. By 
dosing animals with small quantities of vegetable acids, alka- 
loids, etc., and then testing their bodies, the question as to 
whether all vegetable substances may be decomposed by the 
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stomach, when presented in not too large quantities, might 
be answered. 

I would suggest that rats, mice and guinea pigs would be 
cheap and convenient animals lor experiment. 

If any of the above experiments have already been made, 
doubtless many of the readers of the Scientific American 
would be glad to see an account of the particulars. 

Charlotte, Me. H. A. S. 



Iron Pius. 

To the Editor of the Scientific American: 

One of the abominations of this nineteenth century is mak- 
ing iron pins in place of brass ones, and making them, too, so 
that even careful housewives are imposed upon, until rusty 
clothing, bad points, and bad temper of both pins and owner 
betrays the swindle on peaceful unconscious humanity. 

In vain good old-fashioned pins are called for and prices 
paid to fully cover the difference in value between brass and 
iron. To prevent the imposture, the writer hit upon a happy 
expedient, namely, testing them with a magnet; even the 
magnetized blade of a pocket knife is sufficient. If the least 
disposition is shown, in the innocent but truthful household 
implement, to hop towards the blade, refuse them at ones 
and tell your dealer to get you some good old Itrass pins, and 
to " sin no more." Novice. 

Medina, Ohio. 



KNITTED GOODS AND THEIR MANUFACTURE. 



The material used for making knitted garments, such as are 
employed for ordinary underwear is a mixture of cotton and 
wool. The industry is a growing one, and is largely carried 
on in New England and in certain portions of northeastern 
New York. 

The wool is received in the bale, and is first cleansed. This 
process consists in scouring it in a hot solution which removes 
the grease and dirt, and then passing it through rollers which 
wring out the moisture. Drying follows, in summer by 
means of a blast of air, in winter by exposing the material 
in rooms heated to about 120°. The wool is then burred, sharp 
steel teeth separating its fibers, which afterwards pass into 
an enclosed case, where a current of air tosses them about 
until they become in a literally perfect fleecy condition. In- 
deed, it is difficult to recognize the pure white substance 
which leaves the burring machine as the coarse filthy matted 
masses which are first encountered on entering the factory. 
Meanwhile the cotton is also being cleaned and separated. 
Ingenious machines take it as it comes from the bales, pull 
it apart, remove its impurities, and finally leave it in a con- 
dition as soft and pure as its future companion, the wool. 
Now comes the mixing of the two ingredients, so to speak, 
which form the knit web. The proportions vary according 
to the articles made and the peculiar ideas of the manufac- 
turer. Garments of this nature are seldom " all wool," al- 
though often sold under such representation. The mingling 
is done by pickers, steel points which work the two kinds 
of fiber intimately together, turning out the mass evenly in- 
corporated throughout. 

The material is now complete and ready to undergo the 
processes preliminary to weaving, or rather knitting. It first 
finds its way to a " lapper " or machine which detaches the 
fibers and then passes them to the outside of a wire 
gauze rotary cylinder, to which they are forced to adhere by 
means of a partial vacuum produced inside by rapidly re- 
volving fans. On this cylinder, the fibers become slightly 
felted together so that the material is removed in the form of 
loosely made batting, and in this state is rolled upon large 
reels. In the next machine, a " double lapper," four rolls of 
this mixed wool and cotton batting are used at once, being 
made to " lap" over each other and to pass through rollers 
so that they finally emerge combined in the shape of a thick 
loose fabric. 

Carding is the next process, the same machines being' em- 
ployed as are used in all cotton or other weaving mills. As 
this operation is doubtless familiar to almost every body, 
we shall not stop to describe it, but simply note the change 
which it produces in the material from a cloth or batting to 
the form of a soft thick rope. This, passing through another 
machine, emerges in shape of a coid resembling worsted. 
Then it is taken to the spinning apparatus and finally comes 
out a stout firmly made yarn, which, being wound upon 
bobbins, is ready for the knitting machines. 

It is difficult without the aid of diagrams to convey to the 
reader an accurate idea of these last mentioned somewhat 
intricate pieces of mechanism. New improvements are con 
stantly being made in their construction. Some manufac- 
turers have special appliances of their own devising, which 
thoy reserve for use in their particular establishments; so that 
a description of any single machine would fail in many de- 
tails to be applicable to all. There are some points, in com- 
mon, ho wever, to nearly every pattern.which may be generally 
cited. The needles resemble in form those used in making 
crochet work. They are arranged in a circle, the number 
used depending upon the fabric to be knit. The measure 
for their number, technically termed the "gage," is so many 
needles to three inches space on the circumference of the 
circle. Thus, a machine having 14 needles within the above 
limit is called of ' ; 14 gage " and makes a coarser material 
than one, for instance, of " 18 gage." The strand of yarn 
passes around the circle and is brought under the hooks of 
the needles. The latter move up and down successively, 
while a suitable device holds each row of loops as it is 
formed until the next row is made. The fabric is thus knit 
in the form of a tube and passes upwards to a large roller, 
suspended above the machine around which it is tightly 
wound. From fifty to one hundred yards of finished knit- 
ting are thus daily produced. 



The cloth is next washed and either hung in heated apart- 
ments to dry or else the moisture is removed by passing a 
current of hot air through its length, it being still in the 
tubular form in which it is finished. 

From the laundry, the cloth passes to the hands of an 
army of women. Some, provided with huge shears, spread the 
material on long tables in layers of six or seven thicknesses, 
placing upon it wooden patterns and rapidly marking and 
cutting out garments. Others, seated before long tables on 
which are sewing machines driven by the power of the 
establishment, baste, sew, and finish, in a single manufactory, 
as many as 200 dozen underclothes per day. 

The finished goods then pass to the packers, who fold them 
and press them in a powerful steam press. Next comes the 
sorting of sizes, packing in boxes, and, lastly, the labeling 
with trade mark, etc., when the garments are ready for the 
wholesale dealer. 
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SCIENTIFIC AND FSACTICAL INFORMATION. 



The following recipe for pickling cucumbers, etc , has 
been sent us by a valued correspondent, and will be general- 
ly acceptable at this season of the year: Wash the cucum- 
bers clean. Place about a dozen leaves of a grape vine on 
the bottom of thepickliDg vassel (a barrel or stone jar will 
do). Pack a layer of cucumbers snugly on the leaves, and 
sprinkle over them a small handful of salt. Then lay vine 
leaves again, and then cucumbers and salt, and repeat the 
order till the vessel is nearly full. Cover over with vine 
leaves, and put a round board on the leaves with a clean 
stone on the top. Fill the vessel with water till the cucum- 
bers are covered ; the board will prevent them from swim- 
ming on the water and so becoming exposed to the air. Taste 
the liquid ; it should be pleasantly salt ; add a little salt if it 
is too flat. Let the whole stand, in a not too cool place, for 
three weeks, when the cucumbers will be sour and ready to 
eat. They will keep all the winter if put in a cool place. No 
vinegar is necessary. The pickles will be of an olive color, 
and are more wholesome than poisonous bright green su 1 - 
phuric acid and brass kettle pickles sold in almost every 
store. The Germans use altogether the above recipe for 
pickles ; but it is a fact that dentistry is more perfect in 
America than in Germany, and our correspondent does not 
wonder that the pickles here have done much to give that 
science its present perfection. 

TO DETECT SULPHURIC ACID IN VINEGAR. 

We have received so many letters on this subject that we 
are compelled to decline publishing many good methods 
which our correspondents have forwarded. The following, 
however, will give housekeepers, and others to whom chemi- 
cal processes are not accessible, an opportunity of testing the 
purity of the article : F. S. G., of D. C, sends Fresenius' test, 
simplified for general purposes : Put a wine glassful of the 
vinegar into a china tea cup, and let the cup float in water in a 
pint cup of tin or other metal that will stand heat. Boil the 
water till half the vinegar has evaporated, then drop into the 
cup a i iece of (cane) loaf sugar about the size of a grain of 
wheat. Continue the boiling till the liquid in the cup has 
evaporated, when, if the vinegar contains free sulphuric 
acid, the dry residue will be found to be blackened. The 
charring of the sugar is due to free sulphuric acid. The 
presence of sulphates does not affect this test. 

E, C. H., of N. H., puts a clear solution of a few grains of 
sugar of lead with the vinegar ; and he states that if the 
mixture remains transparent, the vinegar is pure, but sul- 
phuric acid betrays itself by forming a milky precipitate. 



New Method of Printing on Cloth. 

Mr. E. Vial, of France, proposes to first impregnate the 
tissues to be printed with a solution of nitrate of silver, or 
of some other metallic salt, which, when brought into con- 
tact with zinc or copper, will be reduced to the metallic state. 
His design is in this way to print upon the impregnated tis- 
sue with a zinc (or copper) pattern. The result of this pro- 
cess, is that, wherever contact is made between the metal plate 
and the cloth, there is formed a metallic precipitate of silver 
(if the nitrate of silver was used to saturate the tissue) which 
is firmly fixed upon it. The color of the precipitated metal 
may be varied, according to the strength of solution used, 
from a brilliant grey to a deep black. The color is declared 
to be very fast, withstanding acids, alkalies or soaps. 



A New American Steamer. 

The citizens of Philadelphia, represented by the American 
Steamship Company, are determined to have a first class 
steamer line of their own, to run between that city and Liv- 
erpool. The first vessel of the new line, named the Pennsyl- 
vania, was lately landed at Philadelphia with much success. 
She is a large and splendid vessel. Length, 355 feet ; beam, 
43 feet; depth, 33 feet G inches; capacity, 3,854 tuns; draft, 
20 feet 6 inches. Is to have accommodations for a thousand 
passengers, is to run 111 knots per hour on 40 tuns of coal 
per day. We heartily wish for the success of this new 
enterprise. 



Professor King and Mr. Schaeffer made a balloon ascen- 
sion from Rochester, N. Y., on September 3, went up G.000 
feet, staid up an hour and twenty minutes, and then landed 
at East Bloomfield, twenty miles distant, we believe, from 
Rochester. 

HIM I I17BH Mil"" — 

Professor De Volson Wood of the University of Michi- 
gan has accepted the professorship of mathematics in the 
Stevens Institute of Technology, Hoboken, N. J. Professor 
Wood is one of the most able and distinguished mathemati- 
cians in the country. 



The Whistling Lantern— A New Safety Lamp for 
Miners. 

Dr. A. K. Irvine, Glasgow, lately read before the Iron and 
Steel Institute a paper on " A new safety lamp for miners, 
for indicating by sound the presence of explosive mixture of 
gas and air, based on a new form of singing flame and on a 
fog horn on the same principle." In the course of his paper, 
Dr. Irvine stated that, when a mixture of any inflammable 
gas or vapor with air in explosive proportians passes 
through and is ignited upon the surface of a disk of wire gauze 
of such mesh as to prevent the passage of flame, and a suita- 
ble tube or chimney is placed above, and surrounds at its 
lowest end, the disk, preventing admission to the chimney 
except through the wire gauze, a musical sound is produced, 
varying in pitch, etc., with the size of flame and dimensions 
of the chimney. In this, as in other flames singing in tubes, 
the sound is caused by the vibration of the flame determined 
or intensified by the current up the chimney, and commu- 
nicated to the column of air or gaseous fluid within the 
chimney, whose length commands and times the rapidity of 
the vibrations so as to produce a given note, just as the 
flutter of the air originating at the embouchure of an organ 
pipe is commanded by the length of the pipe. The condi- 
tions under which this flame is produced differ considerably, 
from those of other singing flames. The hydrogen jet, 
for instance, is burned in an open tube, to which air is freely 
admitted at the lower end, and it is necessary that the tube 
enclosing the jet should be lowered more or less till the 
singing point is found. In Irvine's singing flame the tube 
is not open at the bottom, and no admission takes place ex- 
cept through the wire gauze, and the note is produced when 
the flame is at the lower extremity of the tube or chimney. 
The fact of the combustion of an explosive compound on the 
surface of a material impervious to flame (namely, wire 
gauze, originally employed by Sir Humphrey Davy in the 
construction of safety lamps) suggested the possibility of 
employing this flame for the purpose of giving warning by 
sound of the presence of an explosive atmosphere, or else- 
where, by means of alamp suitably constructed. According- 
ly, Dr. Irvine said he had had lamps made for giving light, 
which, while the atmosphere is not contaminated by fire damp 
or other inflammable gas, burn in the usual way, but which, 
as soon as such a gas mixed with air in explosive proportions 
enters it, appeals to the ear by a loud musical sound, as well 
as to the eye by its effects on the appearance of the flame in 
the lamp— just as is in the Davy. In one form of the lamp, 
which is more particularly adapted for the use of the viewer, 
the air is made to enter near the top of the lamp, obviating 
the necessity of turning the lamp on its side, as is frequent- 
ly necessary with the Davy when but a thin layer of the fire 
damp is floating at the ceiling of the mine. In another form 
the lamp is adapted to the use of the working miner, and a 
superior light is obtained by the use of paraffin oil. In a 
third form, specially constructed with the object of being a 
warning apparatus as well as a stationary light, the sound is 
given forth when an atmosphere of gas and air under the 
explosive point enters it. Another application of this sing- 
ing flame was its use as a fog horn, which, on account of its 
portability, simplicity, and cheapness, might take the place 
of a costly apparatus, and would be highly suitable for rail- 
way junctions or other situations of daDger. All the above 
apparatus were made to sound during the reading of the 
paper, and elicited much applause. 



An Electrical Fire. 

A fire recently broke out in the flooring of one of the of- 
fices of the Western Union Telegraph Company in this city, 
which was found to have originated in a cable of cotton cov- 
ered wire saturated with paraffin, through which the lines 
entered the office beneath the floor. From some cause, prob- 
ably lightning, a connection had been formed between two 
through wires attached to large main batteries at the general 
office, and which were connected with opposite poles to the 
ground. Two large batteries were thus connected and thrown 
into short circuit, developing an intense heat and setting fire 
to the inflammable paraffin covering of the wire. If this 
singular occurrence had happened after the closing of the 
office at night, it might have resulted in the destruction of 
the building, and the cause of the fire would have remained 
a mystery. Of course an accident of this kind could hardly 
have been foreseen, but it serves to point out the necessity 
of caution in running wires under the peculiar conditions 
described. 

Romance of the Telegraph. — A telegraph clerk of 
London, who was engaged on a wire to Berlin, formed an ac- 
quaintance with and an attachment for a female clerk, who 
worked on the same wire in Berlin. He made proposals 
of marriage to her, and she accepted him without hav- 
ing seen him. They were married, and the marriage result- 
ing from their electric affinities is supposed to have turned 
out as well as those in which the senses are more apparently 
concerned. These young clerks, however, wera not very 
rash, nor did they marry without due acquaintance with each 
other, as many prudent persons might suppose — for, accord- 
ing to Mr. Seudamore, a clerk at one end of the wire can 
readily tell, by the way in which a clerk at the other does 
his work, " whether he is passionate or sulky, cheerful or 
dull, sanguine or phlegmatic, ill natured or good natured." 



There are now in daily use on the Michigan Central Rail - 
road fifty one cars fitted up expressly for carrying butter, 
beef and eggs from Chicago to Boston and New York. An 
average of four of these cars start east each day, and are in- 
spected and re-iced at Detroit before they go further. Each 
car consumes four tuns of ice on the tri.» 
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IMPROVED ROAD OR FARM GATE. 



The object of the invention shown in our illustration is to 
afford a means of opening and shutting gates without re- 
quiring the occupant of the vehicle passing through to de- 
scend for the purpose. The device is at once simple and ef- 
fective, and but few words of description, added to its gra- 
phic delineation in the engraving, are needed for its explana- 
tion. 

The gate is constructed, as shown, in a firm and substan- 
tialmanner of any suitable material, and is freely suspended 
by means of a pivot passing through the extremities of the 
three braces represented as extending from the lower corners 
and from the center of the bottom rail, between two swing- 
ing posts. The upper extremities of the 
latter are connected together while the low- 
er ends are arranged to pivot readily on the 
solid blocks of wood or stone set in the 
ground. The highest bar of the gate, it 
will be noticed, is prolonged, and passes 
loosely through a slot cut in the upper part 
of one of the adjoining fence posts. To the 
ends of the two uprights by the road side, 
one of which is represented in the fore- 
ground and the other beside the wagon, 
single pulleys are suitably attached, while 
at the top of the swinging posts which sup- 
port the gate, a similar pulley is fastened. 
A rope passes through all three of these 
pulleys, its ends hanging beside the up- 
rights. 

The method of working this apparatus is 
as follows : The gate being closed, the dri- 
ver of the vehicle pulls upon the rope, which 
extends down to a convenient distance from 
the pulley on the upright beside him. The 
other extremity of the line being stopped 
by means of a knot cast in it, the strain is 
brought to bear upon the swinging posts of 
the gate. These, moving freely on their 
lower pivoted extremities, are lifted from a 
diagonal to a vertical position, and then, 
swinging pass their center, fall as shown by 
the dotted lines in the engraving. The gate, 
which is guided by the prolonged bar before referred to, is 
bodily lifted, and its upper left hand corner describes the 
arc of a circle which, dotted in the illustration, it is repre- 
sented as beginning to ti averse. At the end of its move- 
ment, the gate is found to have been transported sideways 
clear of the road, and to rest beside and parallel to the fence. 
The position of its parts and the direction which the rope as- 
sumes are clearly represented by the dotted outlines. After 
passing through, it is only necessary for the driver to repeat 
the foregoing operation, pulling on the other extremity of 
the rope, when the gate returns to its former position and is 
closed. By the useof a balance weight.the gatemay be easily 
lifted. 

This device has been successfully employed in several of 
the Western States for some three years past. Further par- 
ticulars concerning it may be obtained by addressing W. C. 

Hooker, Abingdon, 111. 

m m ■ » 

GROSVENOR'S SELF-LUBRICATING LOOSE PULLEY. 



the sides of the pulley outward, and then around and within 
the annular projections shown on each side of the disk. The 
chamber is supplied with oil by removing the set screw 
shown in one side of it. 

As the pulley revolves upon the disk, every part of its 
bearing surface passes through the oil at each revolution, and 
at the same time the peculiar form of the sides of the oil 
chamber and the disk prevents any oil escaping while it is 
being carried round the top of the pulley by dripping down, 
for it is carried round to the lower side. It may be taken off 
the shaft and carried in any position without the oil escaping. 

It will be seen that this pulley is constructed upon a novel 
principle, the oil chamber being placed within the circumfer- 
ence of the bearing upon which the pulley revolves. This 




families, the management of their papers. The liability to 
danger and destruction on railroads is greatly lessened, and 
disasters averted, through the use of electrical signals. The 
engineer, as his locomotive dashes along the iron rail at a 
speed which outstrips the wind, can, at a glance at the signal 
by the road side, know the condition of the line for mileg 
ahead, and whether other trains are likely to be encountered, 
or misplaced switches and open drawbridges invite him to 
death and destruction. Our bells are rung by electricity, our 
clocks are regulated by the electrical current, the fidelity of 
watchmen is assured or their lack of vigilance recorded with 
unfailing accuracy by the electrical tell-tale. The concealed 
wire and electric circuit betray the operations of the burglar 
and, thief, and our gas is lighted by electricity. 

The uses to which the electric current and 
the telegraph have been and shall yet be 
adapted are so numerous even now as to 
surpass our comprehension. It is the mighti- 
est agency of modern times, the true wizard's 
wand, which manipulates and controls the 
affairs of mankind. 

In the science and administration of this 
mighty agency, many thousands of people 
are constantly engaged, and their number is 
yearly and almost daily augmented. They 
constitute a large community, and upon their 
intelligence, capacity, and fidelity the most 
momentous and important interests constant- 
ly depend. 

It is impossible even now to predict what 
advances and discoveries may yet be made 
in electrical science and telegraphy. Astoa 
ishing as these have already been, there is 
undoubtedly much yet to be learned, and 
new adaptations will continue to be made; 
and those wLo would profit by them profes- 
sionally must be diligent and persevering in 
their studies and efforts to acquire and main- 
tain an advanced state of knowledge and in- 
formation. In science and art, there is no 
royal road to success. — The Telegrapher. 



The self-lubricating loose pulley which forms the subject 
of the present article was patented April 9, 1872, by Mr. J. 
P. Grosvenor, of Lowell, Mass., some of whose previous in- 
ventions in this and other directions have been already illus- 
trated and noticed in the Scientific American. 




Our engraving represents the pulley, which has part of the 
face broken away to show a detail section of the working 
parts. It is composed of a hub and disk, which are made 
fast to the shaft by set screws, one of which is shown in the 
engraving. The pulley is made in two parts, as represented, 
and it revolves on the outer circumference of the disk. The 
parts are fitted together by an oil-tight joint, and are secured 
to each other by set screws, by which construction the disk 
is introduced within the pulley, to the interior of which it is 
fitted on its rim. The oil Chamber is annular and runs 
entirely round the Bides of the disk. It is formed by eurving 



HOOKER'S ROAD OR FARM GATE. 

insures the constant lubrication of all the parts by reason of 
the centrifugal force developed by its revolution ; and it is 
stated that in consequence thereof there is hardly any wear 
in the pulley or its bearings. The inventor says these loose 
pulleys have been run at the rate of one thousand revolu 
tions per minute for eight weeks without re-oiling and with- 
out escape of oil, and sufficient oil was then left in the cham- 
ber for a longer run. 

Further information may be obtained of the patentee and 
manufacturer at the address stated above. 



WHEEL AND ROLLER SASH CATCH. 



Catching Shad with Hook and Line, 
Mr. Thomas Chalmers, after repeated experiments, has 
succeeded in devising a bait by which he has been enabled to 
book shad without difficulty. He says: A careful examina 
tion of the stomach of the shad gave no light as to what they 
fed upon. Various kinds of bait, natural and artificial, were 
tried, and for a considerable time without satisfactory result. 
At length some flies were dressed in a peculiar manner, and 
these the shad took and were captured in considerable num- 
bers with hook and line. In July, 1871, 168 shad were taken 
on two poles. Three flies were used on one line, and some- 
times as many as three shad were taken at one cast — the 
whole weighing eight and a half pounds. The present season 
has not been so good, owing partly to roily water, but the 
sport has been fair. In one evening, between 7 and 8 : 30, 
himself and a companion took in twenty shad on hooks and 
lines. Mr. Chalmers says that from boyhood he has been 
given to sport with rod and line, and thinks the catching of 
shad with hook and line the best angling he has found. He 
desires that this method of shad lishing be tried in other 
waters than the Connecticut. His experiments were made in 
that river, at Holyoke, Mass. 



New Route between New York and Boston. 

A new route for travel has just been opened between New 
York and Boston. Passengers take the cars at Brooklyn, 
N. Y., and ride to the east end of Long Island at Greenport, 
ninety miles, where they go on board a steamer and sail 
thirty miles, across Long Island Sound, to New London, Conn ., 
thence by rail over the Northern and Boston, Hartford and 
Erie roads, one hundred and twenty-six miles, to Boston. 
Time, nine hours — about the same as the other routes. This 
Long Island route was operated some years ago, but, not 
proving profitable, was abandoned. 



The Adaptation of Electricity and the Telegraph 
to General Use. 

The telegraph and electricity are yearly entering more and 
more intimately into the daily service and convenience of the 
people. It sounds the alarm and brings speedy succor when 
fire threatens devastation and ruin. It furnishes to every 
merchant, broker, and business man who desires it, in the 
more important business centers, a constant record in his own 
office or counting room of the condition and transactions of 
our exchange, and the quotations of leading articles of traf- 
fic and commerce. It calls messengers and assistants, when 
needed, to any locality, at all hours of the day and night. It 
furnishes communication between the offices, manufactories, 
and places of business of merchants, manufacturers, ship- 
pers, and others. The editors of our great newspapers can 
sit in their libraries at home and direct, by means of tele- 
graphs, easily operated by themselves or members of their 



The sash catch herewith illustrated is a most simple con- 
trivance, and apparently of a very effective character. It 
consists simply of a wheel and roller cast in one piece, and 
is fixed in position to do duty very readily. 

Fig. 1 shows the catch applied to the frame and sash, and 
Fig. 2 gives a perspective view of the wheel roller. 

A is the sash, B the window frame, and C the covering 
strip. In order to insert the catch, the wedge-shaped hole ex- 
posed in the frame is cut to receive the roller, and a mortise 
is also framed for the reception of part of the wheel, while a 
recess is formed on the under side of the covering strip for 
the remainder of the latter to pass through. The roller and 
wheel are placed in the excavation made for them, and the 
covering strip is attached, when the parts occupy the posi- 
tion represented in Fig. 1, where the situation of the covered 
part of the wheel and the mortise are indicated by dotted 
lines. For the better understanding of the foregoing, the 
reader will bear in mind that, in our engraving, parts of the 
frame and covering strip, together with such part of the 
wheel as would be otherwise disclosed by their removal, are 
broken a way in order to show the shape of the recess and 
the position of the roller therein. 

The opeiation is as follows : The tendency of the roller is 
to press downward, into the wedge-shaped cavity formed by 
the frame and the juxtaposed sash, by its own weight, and 
when a very slight partial rotation is caused in it by the fric- 
tion of the descending sash, this tendency is so much aug- 
mented as to instantly wedge it tightly therein, and thereby 
secure the sash at whatev(r altitude it may happen to be. To 
release the saeh, all that is necessary is to push up the pro 
jectiug edge of the wheel, which is very easily done, as it is 
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sufficiently roughened to be readily rotated by the fingers 
The window stops instantly at whatever point it is pushed 
up to, and is so firmly wedged there as to prevent rattling of 
the sash, should the same be loosely fitted. 

The catches are said to answer well for weights of house 
sashes ; they aie not liable to break or to get out of order, do 
not mar the sash, and are furnished very cheap. 

The device was patented July 23, 1872, and further infor 
mation in regard thereto may be obtained of the inventor, T " 
McDonough, Montclair, N. J. 
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SERIOUS MARINE DISASTERS. — IMPROVED SAFETY 
APPLIANCES GREATLY NEEDED. 



A fearful record of loss, both of property and Jife, has filled 
the columns of the daily press during the past week. The 
somber category shows four fine vessels of our merchant ma- 
rine totally wrecked and scores of human livf s sacrificed. 

The propeller Metis, plying between New York and Provi- 
dence, on the morning of the 29th of August last, while in 
Long Island Sound, five miles off Watch Hill, Rhode 
Island, came in collision with a coastiDg schooner and speed- 
ily sank. As the ship sank, her spar deck was lifted bodily 
clear of the hull, and remained on the water a floating raft, 
thus saving many passengers who would otherwise have 
perished. As it was, some forty lives were lost. 

The Metis was constructed with three compartments 
formed by bulkheads placed athwart her hold. It is stated 
that she had just been thoroughly refitted, and was to all in- 
tents a new vessel. How " thoroughly" this work was done 
is amply evidenced by the fact that two compartments, 
which should have remained intact and floated the vessel, 
even if the third had filled, must have given way — the bulk- 
heads bursting in — so that they were no protection what- 
ever. 

There is no subject which calls for peremptory legislation 
more than the proper construction of the hulls of vessels. 
The compartment system should be made obligatory in every 
passenger ship, and the spaces divided off should be actually, 
not theoretically, watertight, and totally distinct from each 
other. Cases are numerous where the safety of vessels has 
been solely due to this method of construction. The collision 
off Newfoundland, resulting in the sinking of the ill fated 
Arctic, injured the propeller which she struck only to the ex 
tent of breaking in a portion of one of her compartments, 
which did not prevent her from makiDg the nearest port in 
safety. The Great Eastern, built with a double skin and am- 
ply strong compartments, struck on a rock, during her pass- 
age through Long Island Sound, tearing open the plates of 
her bottom for a length of some twenty feet, and yet no dif- 
culty was experienced in keeping her afloat. On the other 
hand, the terrible calamity of the United States frigate Onei- 
da, which had no compartments, and consequently foundered 
a few minutes after being injured, is yet fresh in the public 
mind. In our own experience, we have seen one of the larg- 
est and most powerful steam frigates in the navy compelled 
to bring by the wind, shift all her guns and heavy weights, 
and range all her crew to leeward, in order to heel her over suf- 
ciently to raise the outboard delivery opening, which is below 
the water line, out of water. Some of the valve gear had been 
carried away, and a stream of water twenty inches in diame- 
ter had already risen above the fire room floor and menaced 
the fires. Luckily the weather was calm and the sea smooth, 
as otherwise the difficulty in stopping the leak would have 
rendered the ship in imminent danger. Had she been pro- 
perly constructed, a single compartment would have filled 
and there the mischief would have ended. 

The great corporations owning lines of steamers, though 
lavish in expenditure for elaborate upholstery and gorgeous 
decorations, with strange inconsistency are parsimonious in 
the extreme in matters of the most vital importance regard- 
ing the safety of their vessels and passengers. 

The cases of the side wheel steamer Bienville, of the Pa- 
cific Mail Company, which was burned at sea on her passage 
from New York to Aspinwall on the 5th of August, also of 
the America, another large steamer belonging to the same 
company, burned at Yokohama, Japan, August 24, and that 
of the propeller Nevada, consumed by fire in New London 



harbor on the 31st of the same month, are similar in many 
respects. Both doubtless owe their loss to spontaneous com- 
bustion taking place in their cargoes. The Bienville, though 
fitted with steam pumps and other fire extinguishing appa- 
ratus, found in the hour of danger that they were useless. 

Complete immunity from the dangers of marine conflagra- 
tions we hardly expect. As if in mockery of man's best ef- 
forts, the news comes to us from Yokohama (Japan) of the 
burning of the magnificent steamer America, belonging to 
the Pacific Mail Line, and one of the largest side wheel 
vessels in the world, in the harbor of that city. She con- 
tained every improved appliance, and her fire regulations 
were supposed to be nearly perfect. She arrived at Yokoha- 
ma on the morning of August 24, and at 11 o'clock on the 
same night the freight deck took fire, and immediately the 
whole ship was enveloped in flames, defying all efforts to ex- 
tinguish them. The vessel was totally destroyed, together 
with the mails, freight, and the luggage of the passengers 
and officers. The rapid progress made by the fire forced all 
hands to jump into the water, there not being time even to 
lower the boats. The America measured^ 4,454 tuns, hull of 
live oak, divided into compartments by means of three bulk- 
heads. Her engine was 2,230 horse power, steam cylinder 105 
inches in diameter, piston stroke 12 feet, wheels 42 feet 
diameter, 12 feet face ; four boilers, each having six furnaces. 

For use, in case of fire or leakage, the vessel is said to have 
been provided with an independent boiler and pump upon 
each deck, throwing from seven to ten streams, besides other 
devices for extinguishing fire. 

There seems to be no really valuable system for extinguish- 
ing fire aboard ship. Even closing all hatches and ports 
does not render the hull airtight, and unless it is very nearly 
so, jets- of steam or of gas from extinguishers are of little 
avail. A mode of completely flooding a vessel is needed, and 
the subject is worthy of the attention of inventors. We pub- 
lished, a short time since, a valuable method of laying pipes 
through factories and other large buildings, by means of 
which the most spacious apartment can be completely 
drenched in a few seconds. Repeated tests have proved the 
efficiency of this system, which may be easily modified for 
vessels. We are of opinion that owners should be compelled 
to locate pipes through which water might be forced into 
every part of the cargo without breaking bulk, and more es- 
pecially should this be insisted upon in cases where, like that 
of the Nevada, the vessel is loaded with dangerous materials. 



CAR COUPLING DANGERS. 



We publish in another column the letter of an esteemed 
correspondent, who complains very strongly against the rail- 
way companies for their neglect in not supplying proper 
means or enforcing proper regulations for the coupling of 
their cars. It is undoubtedly true, as he states, that many 
lives are annually lost, and many families reduced to bitter 
distress in consequence of this neglect. 

How to remedy the matter in an effectual manner appears 
to be a question somewhat difficult of solution. 

The common method of coupling is by means of an open 
link, each end of which is secured in the end of the platform 
buffer or drawhead by means of an iron pin. In the act of 
coupling.it is common for the brakeman to stand between the 
two cars that are to be connected, for the purpose of holding 
up and guiding the link into the mouth of the opposite buf- 
fer ; the engineer now backs the train, and, as the cars ap- 
proach, the brakeman directs the link with one hand and 
with the other drops in the pin when the link has reached its 
place in the buffer. This is a quick and simple operation, 
and would not be especially dangerous if the track were al- 
ways level, the carsall of uniform weight, and engineers always 
careful and dextrous in the management of their locomo- 
tives. But Euch is not the case, and the cars are sometimes 
brought together with such rapidity and force that the poor 
brakeman is crushed before he can jump out from between 
them. 

Of all people in the world, railway operatives are the most 
reckless in regard to their lives, which they do not hesitate 
to hazard for the purpose of saving themselves the slightest 
trouble. This matter of car coupling is an example. We 
believe it to be entirely unnecessary for the brakeman to 
stand between the cars in the act of coupling. He may stand 
upon the platfoim and, by the use of a loop of twine or a 
crooked stick , hold up and direct the link into its proper place, 
and so avoid all danger to his person. But this precaution 
is attended with the trouble of climbing to the car platform, 
providing the string, keeping it always in readiness, etc. 
Rather than do this, he recklessly places himself between the 
cars, and runs the terrible risk of his life. 

Multitudes of self acting car couplers have been invented, 
and some of them have been brought into use. But the link 
and pin is so simple, so well adapted to cars of varying hights 
and sizes, so easily renewed when broken, so quick, effective 
and safe if properly treated, that their displacement by a more 
expensive or complicated device is difficult, if not impossible. 

We should be glad to receive the views of other corres- 
pondents upon the subject, especially of practical railway 



AN AUCTION SALE OF MODELS AT THE PATENT 
OFFICE. 



For the past few years the Commissioner of Patents has 
been puzzled to kno'V what to do with the great number of 
models of rejected applications which have accumulated dur- 
ing more than thirty years, and occupying, as they have 
done until the past year, the whole of the west wing of the 
model room in the Patent Office. But an act of Congress, 
approved July 8, 1872, solved the problem, by authorizing 



the Commissioner of Patents to restore to the respective ap - 
plicants such of the models, belonging to applications that 
have been finally rejected for one year, as he should not think 
proper to be preserved, or to sell or otherwise dispose of them 
as he might think proper. In considering in what way he 
could dispose of these models, he conceived the idea of using 
them to educate the youth in the different institutions of 
learning throughout the country, and accordingly, by an As- 
sociated Press dispatch, made known the fact that such in- 
stitutions of learning as desired the models could have them, 
subject to a stipulation that they were to be preserved in 
good condition and returned to the Office upon the order of 
the Commissioner. This was a little more than a year ago, 
since when some seventy institutions have availed them- 
selves of the privilege afforded of getting these models, and 
have received in all upwards of seventy thousand of them. 
Each institution sent a representative, who selected such of 
the models as he thought proper, and of these was made a 
list, which is preserved by the Commissioner, so that, in the 
event of any of the models that have been given out being 
required, the Office can obtain them. Of the models not 
wanted by any institution, there,. were some thousands, mostly 
in a broken and dilapidated condition ; and these were a few 
days since sold at auction, in accordance with an advertise- 
ment which had appeared in the papers for a month previ- 
ously. On the day of sale, the models and fragments were 
heaped together in sixty lots on the floor of the west hall of 
the Patent Office building, and the sale of them realized to 
the Office between seven and eight hundred dollars only, the 
prices varying from five dollars to one hundred and twenty- 
five dollars per lot. One lot of lamps sold for forty dollars 
to a gentleman, to be taken to Chicago ; and another, a lot 
of sewing machines, some sixty in number, together with a 
quantity of odds and ends of sewing machine attachments, 
brought sixty dollars. 



THE CINCINNATI INDUSTRIAL EXPOSITION. 



The third Industrial Exposition in Cincinnati opened on 
September 3, and, we are informed, will surpass anything 
of the kind ever before held in that city. The buildings de- 
voted to the fair have been greatly enlarged, until at present 
nearly four acres of ground are under roof, while altogether 
there are seven acres of exhibiting space. The exhibitors 
this year at present number 1,500, with 4,000 entries. 

The premium list for this year is especially attractive. 
There are ninety medals of gold, three hundred and ten of 
silver, and three hundred and seventy of bronze, the whole 
costing some $12,000. The interior of the main hall is beau- 
tifully decorated, while the floral hall contains three miles of 
evergreens. The latter covers 21,000 square feet of ground 
space, and is surmounted by a roof containing 12,000 feet of 
glass. A superb display of rare and exotic plants, rustic 
work and ornamental gardening is to be exhibited. In the 
natural history department, which is not yet completed, in- 
numerable fossils, skeletons and shells are being arranged. 
The power hall is not large enough, as it covers only about 
two thirds of an acre. Machinery of all descriptions will be 
represented. Fifteen engines are now in position, most of 
them running. Altogether over three hundred machines will 
be actually worked by steam power, the conditions of their 
exhibition being such that they will not be allowed to remain 
at rest. Wood working machinery, it is stated, will prepon- 
derate. The art hall contains five hundred oil paintings, 
contributed by citizens, many of which are by celebrated' 
masters. Besides oil paintings, there will be a large display 
of water colors, engravings and photographs. 

This exposition will be one of the largest ever held in this 
country and is especially remarkable as contrasted with its 
predecessors, which, though of much interest, were of no 
great magnitude. The railroads, extending in all over some 
15,000 miles, communicating with Cincinnati have made 
liberal half fare arrangements, to continue during the fair, 
and the hotels of the city are making every preparation for 
the reception of the expected throng of visitors. 



MEETING OF THE BRITISH ASSOCIATION.— ADDRESS BY 
A NEW YORK HERALD REPORTER.— LIVINGSTONE 
IN AFRICA. 

The British Association met this year at Brighton, August 
14, and on the next day Dr. Carpenter, the newly elected 
President, delivered his inaugural oration. Butthegreat fea- 
ture of a following meeting was the address of Mr. Henry M. 
Stanley, a correspondent of the New York Herald, who has 
suddenly achieved fame, if not fortune, by a successful ad- 
venture in Africa in search of the famous traveller, Dr. Liv- 
ingstone. The Doctor had not been heard from for nearly 
three years, and much anxiety was felt in England in regard 
to his safety. The public interest in his behalf reacfe'ed.such 
a pitch that the Government finally organized an expedition 
for a search after the missing explorer, while a voluntary 
contribution for supplies and other assistance, amounting to 
some $25,000, was gathered. The starting point for these re- 
lief expeditions was Zanzibar, a well known settlement and 
steam packet post on the east coast of Africa, six degrees 
south of the equator. On this parallel, the width of the Af- 
rican continent, from the Indian ocean to the Atlantic, is only 
about eighteen hundred miles. The headquarters of Living- 
stone were known to be somewhere in the vicinity of a collec- 
tion of native huts, designated as Ujiji, on the banks of a great 
lake, discovered by previous travellers, and called Lake Tan- 
ganyika. The route from Zanzibar to Ujiji is well known, 
distance about seven hundred miles, the first four hundred 
of which are very difficult to pass on account of the marshy 
nature of the ground and the extreme warmth of the climate. 

The newspaper discussions, preparations and movements 
connected with the sending of the relief expedition excited 
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much interest in Great Britain, and it occurred to Mr. James 
Gordon Bennett, proprietor of the New York Herald, who was 
in England at this time, that it would not be a bad idea to 
dispatch one of his reporters to Zanzibar, and if possible 
send him on ahead of the relief party to interview Dr. Liv- 
ingstone, and bring back news of the celebrated traveller in 
advance of other newspapers. No sooner thought of than 
done. A reporter was selected in the person of a young Amer- 
ican rover, named Henry M. Stanley, who at once started for 
Zanzibar, where he engaged guides and men to accompany 
him, and then pushed on through the forest for Ujiji, which 
place they reached after some difficulties, and here they 
found Dr. Livingstone, waiting for long expected supplies. 

The reporter was enabled to relieve the Doctor's immediate 
necessities; and after procuring from him letters giving an 
outline of his discoveries, with messages for friends at home, 
the enterprising Stanley posted back to the sea coast, then on 
to England with the great news, first directing further sup- ' 
plies to be sent from Zanzibar to Dr. Livingstone, who will 
proceed with his explorations. Stanley's recant arrival in 
England produced, as might have been expected, an immense 
sensation. His pluck in walking six hundred miles through 
the woodsand mires, under a broiling sun, to interview Liv- 
ingstone.and the enterprise of the New York Herald in send- 
ing him, have formed the subject of many columns of lauda- 
tion in the various British papers. 

At the meeting of the British Association, Mr. Stanley, by 
special invitation, gave an account of his African march be 
fore a very large and distinguished audience, composed of 
the members of the Association and their invited guests, 
among whom the nobility were strongly represented. The 
Ex-Emperor Napoleon, Eugenie and son were among the 
most interested auditors. 

In the discussion which followed, some of the geographers 
pointed out the improbability of certain deductions made by 
Livingstone in respect to the sources of the Nile, while other 
places, reported by Stanley as the discoveries of Livingstone, 
were declared to have been visited by other travellers, amoDg 
them Dr. Schweinfurth, the celebrated German savant. 
One of the reports says that Stanley " did not content him- 
self with refuting Dr. Beke or Sir Henry Rawlinson ; he 
abused them in a rhetorical way for differing from his friend 
Dr. Livingstone. Every one was glad to see the brave and 
absent and ancient explorer have so stout a champion pres- 
ent at the meeting. The Doctor must have charmed and in- 
spired Stanley, or Stanley, with the generous heroism of 
youth and sympathy for common danger and suffering, res- 
olutely liked the Doctor, and took his part against all adver- 
saries and critics. Sometimes he answered by a dramatic 
grimace alone, and anon by a thundering denunciation of 
those who sat at home and criticized m aps to contradict those 
who, by travel and peril and patience, have penetrated the 
dangerous lands and seen for themselves. When he referred 
to Schweinfurth, he exclaimed, ' I never heard the name of 
that German Doctor before. Ladies and gentlemen, there 
never was an Englishman who discovered anything, lake or 
land, river or mountain, or went anywhere, but immediately 
arises some red haired Garman and says he has been there 
before.' This thrust at the Germans delighted the Imperial 
party beyond measure. The Emperor shook with merri- 
ment. The Empress contrived to understand it, and for the 
first time was convulsed with laughter, in which her son also 
joined." 

From the letters brought home by Stanley from Dr. Liv- 
ingstone, it appears that he has been principally engaged 
during the past three years in tracing out the watershed of 
the Nile, and thinks that he has now nearly finished the 
business. He has discovered some very remarkable regions, 
full of great fountains, streams, and lakes. " I have ascer- 
tained," he says, " that the watershed of the Nile is a broad 
upland, between 10° and 12° south latitude, and from 4,000 
to 5,000 feet above the level of the sea. Mountains stand on 
it at various points, which, though not apparently very high, 
are between 6,000 and 7,000 feet of actual altitude. The 
watershed is over 700 miles in length from east to west. The 
springs that rise on it are almost innumerable." 



tion, though exhibitors are now sending and arranging their 
goods with all possible dispatch. The applications for space, 
we learn, are more numerous than ever before, so that the 
Exposition bids fair to be far superior to that of last year. 
The managers are using every endeavor to finish the prepa- 
rations for the reception of visitors, and they state that 
everything will be in place in a few days. 

The department of engines and machinery, at the time of 
writing, is quite unprepared. All the boilers but two have 
been placed, and most of the shafting has been hung. "We 
notice a rotary engine and a portable saw mill among the 
novelties. In the large hall, a vast variety of articles is pre- 
sent, which, in their present confused condition, it is impos- 
sible to particulariza. In the art gallery, an elaborate dis- 
play of photographs, drawings, etc., is expected. The de- 
partment of the dwelling, which is rather more advanced 
than the other portions of the fair, contains several unique 
improvements in household furniture and appliances, which 
we shall notice in detail hereafter. In the center of the main 
floor is a huge soda water fountain surmoKtited by a colossal 
statue, which will doubtless prove an object of considerable 
attraction. The interior of the building is quite tastefully 
decorated, and will be brilliantly illuminated. 



THE AMERICAN ASSOCIATION FOB THE ADVANCEMENT 
OF SCIENCE. 



THE OPENING OF THE AMERICAN INSTITUTE FAIR. 



The forty-first Annual Exposition of the American Insti- 
tute was formally opened at the building of the association 
On the corner of 63d street and Third avenue, in this city, on 
the morning of the 4th ultimo. The exercises consisted of 
tnueic by the orchestra, and an address delivered by Hon. F. 
A.P.Barnard, the President of the Institute, in which the 
prominent position and rapid progress of the United States in 
Industrial matters, and the value of the efforts of the Ameri- 
can Institute in foiwardiDg and fostering native talent, were 
especially dwelt upon. The speaker considered that the 
productive power of manufacturing industry has more than 
doubled since the foundation of the Institute, and has in- 
creased tenfold since the Declaration of Independence. The 
relation of the industrial arts to civilization, the progress of 
modem industry, and the influence of science upon improve- 
ments, were learnedly discussed. In speaking on the last 
mentioned topic, the latest discoveries aid inventions in 
dyeing, weaving, printing, ice making, explosives, intercom- 
munication, and transportation were cited as examples. An 
earnest advocacy of international exhibitions in general, and 
an appeal in behalf of the coming Vienna Exposition in par- 
ticular, concluded the oration. 

As is usual on every opening day, the internal arrange- 
ments of the buildiDg were in a state of disorganization, and 
workmen were still busy in the different departments, com- 
pleting the alterations necessary to accommodate the in- 
Creased demands for space. Very few articles were in posi- 



The twenty-first session of the American Association for 
the Advancement of Science has recently been held at Du- 
buque, Iowa. Several of our most eminent scientists were 
unfortunately absent, so that, as compared with those of 
last year, the transactions of the meeting present much few- 
er points of interest. 

We regret to notice that the proceedings were not conduct 
ed with that gravity and dignity which we might expect from 
a learned body strictly devoted to the investigation of scien- 
tific subjects. The much vexed subject of temperance and 
the political discussion, into which the resolutions relative to 
the disposition of the Chinese indemnity fund seem to have 
drifted, were entirely out of the province of the meeting, and 
have only served as a text for the inane ridicule in which 
certain of our daily journals seem to revel, whenever they 
perceive anything at all extraordinary in the, to them, incom- 
prehensible proceedings of scientific associations. 

The session terminated with the usual excursions of the 
members to the interesting localities in the vicinity of Du- 
buque. The place of meeting next year, on the third Wed- 
nesday of August, will be Portland, Me. The officers elect- 
ed for 1873 are Professor Joseph Lovering, of Harvard Uni- 
versity, President ; Professor A. H. Worthen, State Geologist 
of Illinois, Vice President ; Professor F. W. Putnam, of Salem, 
Mass., Permanent Secretary ; Professor C. A. White, General 
Secretary, and W. S. Vaux of Philadelphia, Treasurer. 

We shall give from time to time brief condensations of the 
most interesting and valuable of the papers read. 

A NEW SPECIES OF FOSSIL ELEPHANT. 

J. W. Foster, LL. D., of Chicago, pronounces a fossil tooth, 
which has been found near Terie Haute, Indiana, to be that 
of an elephant, but of a particular species of the animal which 
differs specifically from any yet discovered. He states that 
not only is the tooth admirably adapted to the three fold 
work of crushing, grinding, and triturating the food as it 
passes in the various stages of mastication through the 
mouth, but that' there seem to be high ridges of enamel and 
deep valleys of cement in it, which lend peculiar efficiency 
to its work, the arrangement of the teeth and jaws being 
like a curiously devised hopper with an upper and a nether 
millstone, in which the coarsest fibrous materials could be 
reduced to a pulpy mass. The characteristics of the teeth of 
all known species of elephants, fossil or surviving, brought 
into comparison with the tooth in question, exhibit striking 
differences — which are held to be sufficient to constitute the 
new species of Elephas Mississippiensis, whose hight did not 
probably exceed six feet, being diminutive in comparison 
with the gigantic Eleplias Primigenius ; but nevertheless 
equally a mammal of the post-pliocene epoch, deserving of 
the closest study by American palaeontologists. 

POSITIONS FOB ASTRONOMICAL OBSERVATIONS. 

Astronomical observations should be made from high ele- 
vations. Professor Young reports the whole number of lines 
in the chromosphere seen from Sherman, a lofty station on 
the Rocky Mountains, as 150, which is three times as great a 
number as have been observed before. In these localities, it 
is said, the atmosphere is steadier, and it is considered as 
owing to this fact that a star has been recognized at these 
high altitudes as haviDg a companion or being a double star, 
not previously known as such. 

An observer on the Pacific coast reports to Professor Pierce 
that he can see the companion of the star Polaris from a high 
point on the Sierra Nevada. It is well known that this is a 
test of great nicety, requiring the utmost purity of atmos- 
phere. Telescopes will hereafter be placed higher than ever 
before — in Europe, probably on the Alps. 

THE LOCOMOTION OF ANIMALS. 



locomotion. Others throw out arms and seize their food, but 
yet have no specific shape when at rest. 

Belonging to a higher order are the jelly fish. These 
strange creatures which, while in the water are perhaps as 
large as a wash tub, if dried scarcely weigh an ounce. They 
do not move by means of muscles, but by cells independent 
of each other, which, by contraction and expansion, answer 
the purpose of paddles. 

The star fish is among the most curious of ocean forms, 
having his mouth in the center of his body, his eyes at the 
end of his arms, and a series of suckers, constituting locomo- 
tive appendages, thrown out from beneath the animal in the 
water. If the star fish wishes to travel, he attaches these 
suckers to whatever is ahead on the ocean bed before him 
and pulls himself forward. The common fresh water mussel 
has large muscles which give motion to a long foot which it 
wedges into the sand, and then, by contracting the foot, 
draws the shell after it. As they work along the shore, these 
fresh watef mussels make grooves in the sand by which they 
can be tracked; in fact, wherever such a groove is, a mussel 
can usually be found at the end of it. There is another fresh 
water shell fish which darts out its foot with great rapidity 
and as suddenly contracts it, and by this propulsion swims 
through the water. The shell that pincushions are made of 
— the scollop — is that of an animal which swims by opening 
and closing its shells, forcing the water out from between 
them. The cuttle fish has two broad fins behind and a series 
of long arms in front. It draws in water as most shell fish 
do, but, unlike others, pumps it out in front so that it swims 
backward, though it has also, by other means, the power of 
swimming forward. 

Worms move by means of little bristles which stick out 
from the sides of the body, and are used to hold part of the 
body while the rest expands, or while part expands the rest 
contracts, and thus the worm is drawn forward in sections. 
This is the case with the common angle worm. Among the 
crustaceans, the lobster either crawls forward with his legs or 
jumps backward by strokes with his tail. The eyes mounted 
on the end of long feelers can look over the shoulder of the 
animal while he is jumping backward. 

In commenting upon lepidopterous and hymenopterous in- 
sects, the lecturer stated that, as with birds, if the wings are 
small, they move rapidly ; if large, slowly. The grasshopper 
was referred to as having a variety of modes of locomotion ; 
and the cheese mite or " skipper," it was stated, hopped by 
coiling his head and tail together in a ring and pulling them 
suddenly apart with a snap. After illustrating the move- 
ments of the fish and frog, those of the snake were explained. 
Its locomotion is obtained by means of scales, which are 
thrust against the ground by motions of the ribs, actuated 
by powerful muscles. It results that if a snake, though ca- 
pable of the most rapid movement on the ground, be put on 
a smooth surface like that of glass or varnished wood, he 
will wriggle with great efforts, but make no forward pro- 
gress. 

The variety of functions performed by the muscles of the 
birds and the singular shapes of their bills, adapted to their 
various modes of feeding, were next illustrated. The arms 
are to become the organs of flight, and the bones are bridged, 
and trussed, and modified so as to give the requisite power. 
Below the heel and bones are extended and anchylosed so as 
to furnish the requisite prehensile strength. The tendons 
naturally close the toes when the weight of the body rests so 
as to bend the leg; thus the bird rests securely on its perch. 
Hence, also, the fowl always shuts its toes as it lifts them, 
because bending the leg draws the tendons. The modification 
of the arm in the bat still leaves it an organ of flight. 

In the lower vertebrates we have simple fins ; going up 
step by step the functions of the arm by degrees escape the 
need of use for locomotion. The higher the grade of animals, 
the greater the power of the arm for other purposes than 
that of locomotion. The monkey uses the arm and hand for 
a great variety of other purposes, such as for feeding itself, 
and the female monkey holds its young to its breast by means 
of its arms. At last with man the arm becomes a cephalic 
appendage, and is no longer used for purposes of locomotion, 
unless, indeed, he drives a hand car. Step by step among 
the lower animals we may trace the improvement of organ 
and of function until we reach its highest development in a 
species where only the lower limbs are employed to carry 
the body, and the upper become exclusively the servants of 
the brain. 



TABLE OF VELOCITIES. 



One of the most interesting papers read was prepared and 
delivered by Professor E. S. Morse, of Cambridge. The sub- 
ject was the locomotion of animals, and the lecture, intended 
not merely for scientific consideration, was admirably adapt- 
ed to popular comprehension by the graphic drawings made 
by the Professor on the black board during his discourse. 

Microscopic animals were first treated. These move rap- 
idly through the water by means of little oars or cilim. There 
are creatures which are destitute of shape and yet can form 
any part of themselves into stomach and digestive organs, or 
can temporarily assume* forms which give them means of 



We publish in another column a list of one hundred and 
thirty velocities, interesting to engineers and mechanics, 
compiled by Dr. E. Hartig, Professor ut the Royal Polytech- 
nic School at Dresden, and translated for our journal by Dr. 
Adolph Ott. Information is given regarding the velocity of 
parts of almost every kind of machine, of mechanical tools, 
of water and air under varied circumstances, of vessels, of 
grain in elevators, of the flight of birds, of the transmission 
of sensation through the nerves, of railroad trains, of sound, 
of light, and finally of the electric current. The lowest ve- 
locity given is that of the burning of Beckford's fuse, which 
is consumed at the rate of '39 inches per second ; the highest 
is that of the discharging current of a Lsyden jar in copper 
wire 17 millimeters in thickness, by which the inconceiva- 
ble speed of 288,004 T 8 T miles is obtained in the same space of 
time. The table is worthy of careful perusal and preserva- 
tion, as it contains many curious and interesting facts ob- 
tained by comparisons of the data given. Thus the highest 
velocity of the express trains on German railways (about 
50'3 miles per hour) is greater than that of a strong wind. 
The velocity of the transmission of irritation in our sensa 
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tory or motatory nerves is exceeded in rapidity by the flight 
of the swallow or eagle. 

The compilation is of direct practical value, as it gives not 
only the highest admissible velocities, but also those that are 
the most advantageous in runniDg a large number of the me- 
chanical appliances in common use. 



EXTENSION OF PATENTS. VALUE OF THE INVEN- 
TION. 



To one who is conversant with the proceedings of the 
Patent Office upon application for the extension of patents, it 
is painful to observe how many of them fail, though they 
deserve success, because the requisite formalities have not 
been well understood and observed. While it is often obvious 
that the patent ought to be renewed, yet the privilege has to 
be denied, because the proper information has not been 
furnished to justify the Commissioner in granting it. 

Before acting favorably in such cases, he Ought to be satis- 
fied, for instance, that the invention covered by the patent is 
of sufficient importance to warrant his action. It is a very 
common incident to find the device wholly frivolous, or so 
poorly adapted to practical use as to be of no value what- 
ever. Yet the patent for it may stand in the way of others 
who are endeavoring to achieve some highly useful improve 
ments, but cannot bring them to perfection without infring- 
ing the patent. It not unf requently happens, also, that the 
patentee has received a greater or less sum from his inven- 
tion, and the question will arise whether that is not as large 
a remuneration as his invention is entitled to. There are 
abundant reasons, in short, why the petitioner should make 
the value of the invention to appear. Accordingly the 
applicant for an extension is required in every instance to 
give a detailed statement of the value under his own'oath, 
and to corroborate it by the evidence of disinterested witnesses. 
Something more is intended by this than a naked averment 
that the invention is worth a certain specified sum. The 
Commissioner shoul4 have the means of judgiDg for himself 
what it is worth. The data should be furnished upon which 
he can decide for himself, and form an intelligent estimate 
of his own. Otherwise he might just as well take the peti- 
tioner's naked assurance that the invention is of sufficient 
value to entitle it to an extension. 

The most satisfactory way in which this requirement is 
usually met is to show how many machines (if such is the 
invention) have been built and put in operation under the 
patent, and what is the net gain per day, or year, of running 
such a machine over those of the same kind which were 
known before. It can generally be made to appear that the 
products are so many more in number, or are worth so much 
more, If these statements are confirmed by disinterested 
witnesses, they constitute data from which a very fair calcula- 
tion of the value of the invention can be made, and one that 
can usually be relied on. 

When the invention is merely an improvement on some old 
instrument, a similar course can be pursued, and a com- 
parison instituted between the instrument without the im- 
provement, and the new one which embodies it. 

It sometimes happens that, through poverty or injudicious 
sale of the invention, the patentee has been prevented from in- 
troducing it into use, as he might otherwise have done, and 
hence cannot furnish such a statement. He should explain 
this in making his application, and should satisfy the Com- 
missioner by other means how much more valuable his ma- 
chine is than others intended for the same purpose, and also 
whether it would go into use if he should obtain an exten 
sion of his patent. He may by these means furnish the Com- 
missioner with good grounds for granting his petition. 

These examples may serve to illustrate the measures ne 
cessary to be taken in order to establish the importance of 
the invention, to show that the patent deserves to be pro- 
longed, and that the remuneration already received is leBs 
than the patentee is j ustly entitled to. The point to be kept in 
view is to furnish the Office with such information as will 
enable it to form an independent judgment upon the subject. 
The facts are what are wanted, not the opinions of others 
The affidavits of the most skillful experts that the invention 
is worth any particular sum, or is of great consequence, are 
of no use, because they undertake to substitute the estimates 
of o:her men in the place of those who have been designated 
by law to exercise their own facilities in forming the esti 
mates to be acted upon. No one would think of asking a 
judge sitting in a court of law to rest his decision upon the 
views entertained by the ablest of his bar. Neither should 
the Commissioner, in determining whether a patent should 
be extended, be governed by the conclusions which any one 
else has formed, however competent he maybe. His country 
holds the Commissioner responsible f»r what he decides, and 
relies on him for being guided by his own views. 



A New Fuel for Locomotives. 

The Eussian Steamship and Eailway Company announces 
that it has found the use of naphtha for steam generation, 
with locomotives, very advantageous. The material em- 
ployed by the company is the crude oil from the Cauca 
sian and Volga regions, and, compared by weight, the 
amount consumed was about one half that of coal. The ar- 
rangement for burning naphtha is stated to be of such a na- 
ture that no difficulty will be experienced in substituting one 
for coal consumption in place of it, should it be found desira 
ble so to do. 

Careful and repeated experiments made in this country 
during the past five years, in the burning of crude petroleum 
as a fuel for locomotives and ocean steamers, established the 
fact that the oil was a much deaTer fuel than coal. Reports 
of these experiments will be found in the back volumes of 
the Scientific American. 



Facts for the Ladies.— Mrs. C. G. Dodd, Bloomfleld, N. J., has used 
a $50 Wheeler & Wilson Lock-Stitch Machine since 1860, in family and gene- 
ral sewiug, without repairs, and but one needle broken. See the new 
Improvements and Woods' Lock-Stitch Ripper. 
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.The paper that meets the eye of manufacturers throughput 
the United States— Boston Bulletin, u 00 a year. Advertisements lie. a line. 

Rotary Hoisting Machines ;"! Reversible, no centers ; recom- 
mended by best Engineers. Send orders to Lighthall, Beekman & Co. 

Gauge Lathes for Handles, and all kinds of straight and 

taper turning, $20.00. Wm. Scott, Binghamton, N. Y. 
T. R. Bailey & Vail, Lockport, N. Y., Manf. Gauge Lathes. 

Wanted — A large iron Cylinder Tank, six or eight feet in 
diameter, suitable for preparing wood under pressure. Address Eaugh & 
Sons,20 South Delaware Avenue, Philadelphia, Pa. 

Manufacturers of Water Meters and otbep. Water Works 
Supplies, send Circulars to Water Company, Memphis, Tenn. 

The Berryman Steam Trap excels all others. The best is 
always the cheapest. Address I. B. Davis & Co., Hartford, Conn. 

Wanted — Hydraulic Press, ram 6 to 8 in. diam., platen about 
40 in. between bolts. Address Joseph C.Hewitt,17 Burling Slip,New York. 

Wanted — Machines 'or making percussion caps. Address A. 
Ott.P. O. Box 2705, New York city. 

For Sale — Machine Shop for light work, complete. Terms 
easy, or real estate. Address M. Cooke, 95 Liberty Street, New York. 

Wanted — Copper, Brass, Tea Lead, and Turnings from all 
parts of the United States and Canada. Duplaine & Reeves, 760 South 
Broad Street, Philadelphia, Pa. 

Engine and Speed Lathes of superior quality, with hardened 
Steel bearings, just finished at the Washburn Shop, connected with the 
Free Institute, Worcester, Mass. 

Brick and Mortar Elevator and Distributor — Patent for Sale. 
See description in Sci. Amebic an, J uly 20, 1372. T. Shanks, Lombard and 
Sharp Streets, Baltimore, Md. 

Millstone Dressing Diamond Machine — Simple, effective, du- 
rable. For description oi the above see Scientific American, Nov. 27th 
1869. Also, Glazier's Diamonds John Dickinson. 64 Nassau st. , N. Y. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 

and conveying material by iron cable. W.D.AndrewB & Bro,414 Water st.,N.Y . 

For Machinists' Tools and Supplies of every description, ad- 
dress Kelly, Howell & Ludwig, 917 Market Street, Philadelphia, Pa. 

Williamson's Road Steamer and Steam Plow, with Rubber 
TireB. Address D. D. Williamson. 32 Broadway, N. Y. , or Box 1809. 

Sixty Rotary Engines, 2 to 80 H.P., working in and about 
New York city, as Steam Engines, Hoisting Machines, and Air Pumps. 
Send for Circular to Lighthall.Beekman & Co. , 5 Bowling Green, N.Y. city. 

Alcott Lathes, for Broom, Rake, and Hoe Handles. S. C. Hills, 

32'Courtlandt street, New York. 

Belting a,3 is Belting — Best Philadelphia Oak Tanned. C. W. 

Amy, 301 and 303 Cherry Street, Philadelphia. Pa. 

Models and Patterns of all kinds made in the best manner at 
lowest prices. Geo. B. Kilbon, 35 Market St. , Springfield, Mass. 

Who fits up and furnishes the tools, machinery, and fixtures 
for factories of sho3 lasts, especially polishing and grinding machines ? 
Oifers, with illustrated catalogues and prices, to be addressed toT. V., 
786, care of Messrs. Haasenstein & V>gler, Stuttgart, Germany. 

Tested Machinery Oils — Kelley's Patent Sperm Oil, $1 gallon ; 
Engine Oil, 75 cts. ; Filtered Rock Lubricating Oil, 75 cts. Send for cer- 
tificates. 116 Maiden Lane, New York. 

The Berryman Heater and Regulator for Steam Boilers — No. 
one using Steam Boilers can afford to be without them. I. B. Davis & Co r 

Flouring Mill near St. Louis, Mo., for Sale. See back page. 

Steel Castings to pattern, strong and tough. Can be forged 
and tempered. Address Collins & Co. , 212 Water St. , New York. 

Walrus Leather for Polishing Steel, Brass, and Plated Ware. 
Greene, Tweed & Co., 18 Park Place, New York. 

Kelley's Chemical Metallic Paints, $1, $1'50, $2 per gallon, 
mixed ready for use. Send for cards of colors, &c, 116 Maiden Lane.N.Y. 

Kelley's Pat.Petroleum Linseed Oil, 50c.gal., 116 Maiden Lane. 

Ashcroft's Original Steam Gauge, best and cheapest in the 
market, Address E. H. Ashcroft, Sudbury St. .Boston, Mass. 

Ashcroft's Self-Testing Steam Gauge can be tested without 
removing it from its position. 

Air Pumps — Rotary Air Pumps, the simplest, Lest and cheap- 
est. Send for circular to Lighthall, Beekman & Co., 5 Bowling Green, 
New York city. 

Brown's Pipe Tongs — Manufactured exclusively by Ash- 
croft, Sudbury St. , Boston, Mass. 

For 2, 4, 6 & 8 H.P. Engines.address Twiss Bro.,New Haven ,Ct. 

American Boiler Powder Co , Box 797, Pittsburgh, Pa., make 
the only safe,sure,and cheap remedy for 'Scaly Boilers.' Orders solicited. 

Windmills: Getthebe3t. A P.Brown &Co.,61 Park Place.N.Y. 

Boynton'g Lightning Saws. The genuine $500 challenge. 
Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, $6. 
B. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. 

Better than the Best — Davis' Patent Recording Steam Gauge. 
Simple and Cheap. NewYork Steam Gauge C o, , 46 Cortlandt St.,N. Y. 

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct. 

The Berryman Manf. Co. make a specialty of the economy 
and safety in working Steam Boilers. I. B. Davis & Co. , Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad - 
dress Onion Iron Mills, Pittsburgh, Pa. , for lithograph, etc 

For hand fire engines.address Rumsey & Co.,Se aeca Falls.N.Y. 

All kinds of Presses and Dies. Bliss & Williams, sucaessois 
to Mays & Bliss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue, 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machii- 
ery.for sale or rent. See advertisement, Andrew's Patent, inside page. 

|To Ascertain where there will be a demand for new Machin- 
, ery, mechanics, or manulacturers' supplies tee Manufacturing Hews of 
United States in Boston Commercial Bulletin. Terms 03 ear 



Old Furniture Factory for Sale. A. B., care Jones Scale 

Works, Binghamton, N. Y. 
Portable Baths. Address Portable Bath Co., Sag Harbor, N.Y 
Presses,Dies & all can tools. Ferracute Mch Wks,Bridgeton, S.J. 

Also 2-SpindleaxialDrills,f or Castors, Screw andTrunkPulleys.&c. 
New Pat. Perforated Metallic Graining Tools, do first class 

work, in less than half the usual time and makes every man a first class 

Grainer. Address J. J. Callow, Cleveland, Ohio. 

Hor Hydraulic Jacks and Presses, New or Second Hand, send 
for circular to E. Lyon, 470 Grand Street, New York. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 




[ We present herewith a series oj inquiries embracing a variety oj topics of 
greater or less general interest. The questions are simple, it is true, but we 
prefer to elicit practical answers from our readers. 

1. — PRINTING ON METAL. — Can any one inform me if print- 
ing with ordinary type can be done on polished surfaces of either brass or 
iron, and how ?-T. S. R. 

2. — INJECTOR. — Will any of your readers tell me how to 
make an injector for the boiler of a one half horse pow*er steam engfne?— 
F.W. 

3. — Parasite of the Black Cricket. — I recently crushed 
a common black cricket, about three fourths of an inch in length ; and there 
came out of the body of the insect a brownish colored water snake more 
than 9 inches long, about one sixteenth of an inch at the largest diameter 
or center,and about one thirty-second of an inch at the smallest, or neck, with 
some appearance of a head, It has lived now 48 hours in water, and there 
is no diminution of vigor. It is very active. The cricket was very lively 
with its strange burden which was packed into the body between the soft 
parts and the external shell. Can you tell me what the phenomenon means? 
Did the cricket swallow tlie snake, or did the snake or.ginate there?— 
H.E. C. 

i. — Saw Mill Queries. — I am about erecting a saw mill 
on a small stream, under a 10 feet head ; and I propose using a center vent 
wooden wheel of 5 feet diameter, with 14 inches depth of bucket. What 
number of inches of water under that head will it be necessary to use to 
drive a 5% feet circular saw at the speed of from 900 to 1,000 revolutions per 
minute with a capacity of 6,000 feet of lumber in 12 hours ? What number 
of revolutions would such a wheel make per minute when laboring under 
the full capacity ? Is there any system of feed works whereby feed can be 
regulated while the saw is running ? I do not like the system of cone pulleys 
or the sliding belt cone feed. I wish to arrange so that 1 can change the 
cut ofthesawtollghtorheavy feed, without shitting belts. If there is any 
such device, 1 would like to have a description of it.— P. P. S. 

SPEG1AL NOTE. — This column is designed for the general interest and in- 
struction of our readers, not for gratuitous replies to questions of a 
purely business or personal nature. We will p ublish such inquiries 
however, when paid for as advertisements at $1/00 a line, under the head 
oj " Business and Personal." 

ALL reference to back numbers must be by volume and page. 

Making Wood Airtight. — O. S. C.'s query is too vague. 

Does he mean stoppiDg the cracks In wooden buildings, or closing the 
pores of porous timber ? 

B. F. C. — The mineral you send is iron pyrites — sulphur and 

iron ; it is of no special value. 

W. M., of Minn. — We do not recommend the use of any pat- 
ent eye cups for improving the sight. If we ever advocated their use, it 
must have been many years ago, when we were young and inexperienced. 

The Transparent Liquid op the Organs of Vision. — J. 

DeW. C.'s suggestion can easily be tried by himself or the nearest pho- 
tographer. How does he propose to make the liquid deposit a film ? 

Rust induced by Soda and Chloride op Lime.— S. A. T., 

of Pa., should be careful not to leave any salts exposed to the air near 
bright steel goods. Chloride of lime will absorb moisture till all the 
chlorine is set free, and will then yield it again to the atmosphere. 

Removing Iron Rust.— To R., query 1, page 122.— Put one 

half teaspoonful oxalic acid to one half teacup of water, and apply It to 
iron rust, fruit and other stains. Exposure to the sun will remove them. 
—Mrs. P. ,of Tenn. [Yea, and the acid will destroy the fabric unless washed 
off soon after its application.— Eds. 

Chloroform. — 0. T. B., query 1, page 170, is informed that 
chloroform consists of three atoms of chlorine and one atom of formyl, 
which latter is a bicarburet of hydrogen. It may be thus called terchlo- 
ride of formyl, and it has the formula 

C 2 HC1 3 . 

Its manufacture is always a complicated process, one of the simplest/ 
forms being as follows: Put three pounds chlorinated lime into two gal- 
lons alcohol of sp. gr. *844 ; distil a gallon from this mixture, and rectify 
by redistillation, first from a great excess of chlorinated lime and after- 
wards from carbonate of potassa.— D. B.,of N. Y. 

The Jawsharp. — B. query 15, page 170, may be assured 
that the various tones of the jawsharp are caused by the different pres- 
sures of the breath on the tongue of the harp, which tongue is kept in 
motion by the touch of a finger. The vibration of the vocal organ would! 
not affect it, unless the player sang on to the instrument.— D. B. , of N. Y* 

Milk and Ink Stains.— P., query 3, page 170, is informed 
that the milk, being left to dry in the fabric, develops lactic acid, which 
is the only matter in milk that could affect an ink stain. I do not think 
an ink blot that had been dry for a few weeks could be affected by this 
acid.— D.B.,ofN. Y. 

Koumiss.— Query 4, page 170. — W. R. J. will find some dif- 
ficulty in preparing koumiss unless he has access to a horse breeding: 
farm. The genuine koumiss of Tartary is distilled from marc's milk 
while undergoing fermentation, and the milk will yield the large propor- 
tion of 14 ounces of an alcoholic fluid for every 21 ounces milk. This fluid 
contains about 6 ounces alcohol. Cow's milk contains less saccharine 
matter, and consequently yields less alcohol in distillation.— D. B., of 
N. Y. 

Rust Joints. — Query 9, page 170. — Has D. M. tried the effect 
ofheat, applied externally, so as to expand the socket?— D. B., ofN. Y. 

Spontaneous Ignition.— To G-. T. R., query 9, page 122.— 
Mix a tablespoonful of chlorate of potassium with about the same amount 
of brown sugar. If a few drops of ordinary sulphuric acid be poured on 
this mixture, it will ignite and burn with a beautiful violet colored flame, 
giving sufficient light for your purpose.— P. T. B. , of N. Y. 

Soldering Lead.— To J. C. H., query 4, page 138.— Plum- 
bers' solder is an alloy of 1 part lead and % part tin ; apply with an ordi- 
nary soldering iron, the joint having been first scraped clean and rubbed 
with tallow or rofin. — C. O. I. , of Pa, 



© 1872 SCIENTIFIC AMERICAN, INC. 



iS6 



MtnMxt ^mimim. 



[September 21 , 1872. 



Under this heading we shall publish weekly notes oj some oj themorepromi- 
nent home and foreign patents. 



Dbedging Machine.— Hyaclnthe Gonellaz, of Houma, La.— This inven- 
tion relates to anew dredging machine, to be used in rivers, canals, or 
lakes ; and consists in a novel arrangement of colters and buckets with 
swinging backs or dumping spoons , receiving pans, and operatingmechan- 
ism. Whenever a filled bucket arrives in front of the receiving pan, the 
latter is swung toward the same into position to receive the contents dis- 
charged therefrom. The pan is then carried back and dumps its contents 
into a second distributing pan, receiving reservoir, or tank. "Whenever a 
bucket arrives in front of the pan, in position for discharging its contents, 
the spoon in such bucket is vibrated by gravity and by its connection, or 
either, to insure a complete discharge. 

Ink Fountain fob Painting Pebss.— Henry B. Allen, Brooklyn, N. T. 
—This invention has for its ebject to facilitate the ad justment of the bot- 
tom of an ink fountain during operation of the press with which the same 
is connected. Ink fountains having adjustable bottoms were heretofore 
provided with screws beneath the bottoms for regulating the same and 
thereby controlling the efflux of ink. It was difficult to reach the screws 
under the fountain, and occasioned at times injury to the hands of the at- 
tendants, which were jammed between the fountain and the ink disk. This 
invention consists in applying the screw by which the bottom of the 
fountain is adjusted above the bottom through a bridge that extends across 
the top of the fountain. The screw or the nut thereon is thereby exposed 
and inconvenientpositionfor adjustment. 

Gabbiagb Running Geae.— William Hemme, Michigan Valley, Kan.— 
This invention reiers to an improved running gear in which the two axles 
are connected with each other, not by a perch, as usually, but by a rod, 
whichis jointed at both ends. This rod keeps the axles in the middle a 
certain distance apart, and at the same time permits their being easily 
turned in a horizontal direction. By an improved connection at the hounds 
the hind axle will, whenever the front axle is turned, be swung in the op- 
posite direction, carrying the hind wheels into the track in which the front 
wheels are running. The turning of the vehicle and its management are 
thereby materially facilitated. The claims allowed cover the combination 
with the axles of the rodjointed at each end to one of said axles, the slotted 
rear hound, and the overlapping front hound having a pivot on the end. 

Glove.— Solomon J. Clute and Daniel M. Durfee, Rockwood, N. Y.— 
The gloves upon which this claims to be an improvement-are mainly formed 
of a plain piece and two fourchettes, the former being cut so as to lap and 
constitute the back of the first and fourth fingers, and the latter to form the 
back of the second and third fingers?' By the new method of cutting out 
gloves the palm piece is made of such form and size, and so much of the 
glove is taken up by the three fourchettes, that a skin which is defective 
maybe utilized, without any increased cost in sewing or making up the 
glove, labor being always a small item of expense as compared with the 
stock or material used, thus saving a great amount of stock. 

Cough Lozenge. — Edmond Gauvreau, Quebec, Canada.— This invention 
or discovery relates to a new and useful compound, in the form of lozenges, 
for the cure of coughs, colds, and affections of the throat and lungs, and all 
diseases of the respiratory organs. The inventor takes two parts of pul- 
verized ipecacuanha and opium, sixty-four parts sugar, one part citric 
acid (solution), two parts alcohol, one part sirup of pine apple ; tragacanth 
sufficient for coloring. These inrredlents are mixed together to form a 
solid mass of paste, which is then cut into lozenges, and put up in boxes for 
use. 

Pebambulatoe.— Thomas Gait, Rock Island, 111.— This invention relates 
to a new perambulator whose handle is connected with the front axle, to 
steer by means of the front wheels, and it chiefly consists in a new manner 
of connecting the handle with the axle ; also, in a reversible feature which 
.allows the handle to be applied to the front of the vehicle to convert it 
into a four wheeled carriage that is drawn forward instead of pushed ; and, 
further in the use of stops on the under side of the carriage for arresting 
the perambulator handle during the side motion, and preventing it f rombe- 
coming disconnected from the axle. 

Motive Poweefoe Opeeating Sewing Machines. —Henry Warren and 
Charles H. Luther, Providence, R. I.— This invention consists of a nove 
and efficient arrangement of a spring winding, holding, regulating, and 
transmitting apparatus. A crank shaft has a drum inclosing a spring flxedi 
loosely on it, said spring being connected at its outer end to said drum, and 
at the inner end to a hub made fast to the shaft. The face of this drum 
gears with a small roller, by frictional contact, to transmit the motion 
through a shaft and pulley. A disk atone side of the drum, attached to 
brackets, projects from one side of the frame, andihas a ratchet toothed 
hub, on the outside, for holding the shaft after the spring has been wound 
up by a pawl, pivoted on an arm of said shaft. There is a friction holding 
disk on one side of the drum, opposite to the one where the ratchet is ar- 
ranged. Its hub is pivoted in the ends of a crotched shifting lever pivoted 
on the bracket. This disk, being pressed against the side of the drum, will 
stop the machine or slow the motion, as required. It also holds the disk 
while winding up the spring, which is done by turning a hand crank. This 
arrangement affords a simple and efficient apparatus, which may be wound 
up by a few turns of the crank, and will run a sewing machine or other light 
machinery very much longer than the time required to wind it up. 

Flour Packer.— Charles E. Zimmerman, Frederick, Md.— This invention 
is an improvement in flour packers of the class in which an ascending and 
descending platform for carrying the barrel is operated by a counterpoise 
weight and graduated conical roller, said platform acting In connection 
with a fixed curb that enters the barrel, and within which the packing de- 
vices proper are rotated. The invention consists of a drop plug for cut- 
ting off the flour, and contrivances, to be set free by the descending plat- 
form, for dropping the plug at the proper time; and it also consists of a 
register arranged in connection with the apparatus, and having a weighted 
lever for actuating the pawl so arranged as to be tripped by the platform 
when it goes down, so as to register each tinae. 

Rain Water Cut Off.— John Abercrombie and Elijah D. Miner, of 
Morrlsania, N. T.— This invention consists of a spout pivoted to a leader 
pipe at a hole in the side of said pipe in such manner that it will swing up 
against the pipe, close the hole, and constitute a part of the side of the 
pipe when it is desired to have the water run straight down through the 
pipe to the cistern below; and when it is desired to shut the water off from 
the cistern and spout it out upon the ground or into a trough or the like 
the said spout will swing down to a standing position, close the passage 
down the pipe, and open the one through the side. The inner end at this 
time closes up against a curved deflecting plate fitted on the inside of the 
leader pipe in such manner as to fit snugly Into the upper side of the spout 
and make a tight joint between the said inner end of the spout and the 
side of the leader pipe. 

Piston Rod Packing.— James Melledge Flagg, of Providence, R. I.— 
The object of this invention is to furnish an article for packing the piston 
rods and valve rods of steam engines that can be easily applied, and that 
will stand heat and pressure without being injured . The inventor takes a 
cord of rubber, prepared by a process of his own. Over this cord he braids 
a covering of cotton yarn, then soaks the cord so arranged in a solution 
alum, and then applies, with a brush or in some other manner, a mixture 
composed of: argillaceous mineral, silica, water; a trace of magnesium, 
iron, and lime, ground asbestos, powdered plumbago, alum, and common 
hard soap are added. After two or three coats of the mixture have been 
applied and while yet in a moist state, a coating of undressed hemp, twine 
or similar material is braided over it. Other coats of the mixture are ap- 
plied until the packing is of the desired diameter; it is then finished with a 
braiding of cotton yarn. The packing after being soaked in a solution of 
the argillaceous mineral and alum is wound spirally around an arbor and 
by means of a screw forced into a mold or tube of the desired size. Finally 
the vulcanizing process.bef ore referred to, is applied, and when the packing 
s removed from the mold it retains the spiral snaps, so that it can be ap- 
plied to piston or valve rods by what is known as " cork screwing " and 

ushed " home " into the gland, which it is designed to exactly fit. 



Varnish Package.— William C. Kennedy, New York city, and Peter T. 
Kennedy, Bradford, Pa.— This invention relates to an improved keg for 
holding and transporting varnish, and the improvement consists in giving 
an arched form to the metal head, to which the lifting handle or bail is ap- 
plied, and in fitting its circular edge in a V shaped croze. The combination 
of a concavo convex metal head, with a wooden body or keg, provided 
with a V shaped croze, for the purpose specified, is the claim allowed in 
the letters patent. 

Corn Planter.— Robert M. Bowman and William H. Bowman, London, 
O.— This invention has for its object to furnish an improved seed dropper 
for corn planters so constructed that it cannot clog or choke with chaff, at 
the same time simple in construction and easily worked. By the construc- 
tion, it is claimed, the chaff can pass out freely, and cannot clog or impede 
the slide, which at the same time has no flanges or grooves for the chaff to 
get into and thus clog it. 

Churn.— Henry C. Bell, Edina, Mo.— This invention has for its object to 
furnish an improved attachment to ordinary churns, so constructed and ar- 
ranged as to bring the butter quickly and with little expenditure of labor : 
and it consists in the construction and combination of the body of the churn, a 
cover, and a dasher handle, made hollow and closedlat its lower end by a hard 
wood plug. To the side of the lower part of the tubular handle is attached 
the end of a curved pipe, which communicates with the interior of the said 
tubular handle through a hole in its side. To the rear or free end of the 
pipe is a hood made hopper shaped, attached to the end of the pipe by one 
or more crossbars, and with its smaller end toward the end of the pipe. 
When the tubular handle is revolved, the rear end of the pipe and the hood 
are carried rapidly through the milk, the form of the hood increasing the 
force of the current past the end of the pipe, causing a vacuum, and thus 
drawing the air through the handle and pipe and discharging it into the 
milk, ahd causing, in connection with the currents formed by the move- 
ment of the pipe and hood, a violent agitation in themilk. Detachable cur- 
rent breakers, in combination with the tubular handle, curved pipe hood, 
and churn body are other novel features in the invention. 

Sectional Boat.— William H. Philip, Brooklyn, N. T.— This invention 
consists in the construction of small row or sail boats in short transverse 
sections, for extending and shortening in the lengthwise direction in the 
manner of a telescope, the said sections being so tapered that in extend- 
ing them to adjust the boat for use the inner ones bind in the outer ones, 
similarly to telescopic drinking cups, so as to make watertight joints. Be- 
sides so binding together, they may also be fastened by bolts to be taken out 
when the boat is to be. shortened up. The object is to provide boat3 for 
sportsmen, travellers, army purposes, and the like, that can be readily 
shortened up into a compact package for economizing space in storage .or 
transportation. 

Filter for Cane Juice ant> othee Liquids.— Enos Tuttle, Jeane- 
rette, La.— This invention consists of a reel similar to the reels of flour bolts, 
with a cover of flannel, wire or hair gauze, or other suitable filtering sub- 
stance, arranged in a suitable case provided with a vat at the head, with a 
grate in it, into which the juice flows to retain the coarse matters— such as 
leaves, pieces of stalk, etc. ,— where they can be removed from time to time 
by hand; thence the juice flows into the reel and perorates through the 
gauze to a vat below, while other foreign matters are discharged at the end 
of the reel. 

Barbel Machinery. — M. T. Kennedy, New Brighton, Pa.— This inven- 
tion relates to machinery for the manufacture of cooper work— barrels, 
keys, etc. ; and consists in a machine for squaring the end of the barrel or 
keg and cutting it to a given length, beveling the chime and cutting the 
croze. The operation of the machine commences after the staves of the 
keg or barrel have been put together and secured by truss hoops, which 
hoops are afterward removed and replaced by ordinary hoops. The barrel 
or keg trussed in this manner is placed in a revolving hollow cylinder, and 
adjusted centrally therewith and fastened, and the cylinder is revolved by 
means of a belt, and the machine levers for squaring, beveling and crozing 
are then applied. 

*Canal Boat.— Lewis Howard andChas. Howard, Watkins, N. T.— The 
invention consists in a bearing block (for propeller shafts) that slide up and 
down and is adjusted at anv point in rigid perpendicular guides; whereby 
all motion of the shaft out of its pro per axial line is prevented. The adjust- 
able bearings-that are pendent have been found to vibrate and cause the 
propeller shaft to lack that uniformity in its line of motion which is desira- 
ble to enable the propeller properly to perform its function. The invention 
also consists in a brass guard that swings under and slightly in advance of 
the propeller, to depress and remove from the wheel the growth of grass 
that springs up on the bottom of canals. The invention also consists in an 
adjustable bearing plate (on the inside of the boat) which will enable the 
propeller shaft to work as nearly as possible in a horizontal plane. 

Ore Separator.— David Gross, Maxatawny, Pa.— The object of this in- 
vention is to furnish an improved machine for cleaning ores of sand, more 
especially designed tor iron ores, but not confined exclusively thereto ; and 
it consists in an upper coarse sieve and in a lower fine sieve arranged par- 
allel or nearly so in an inclined position, and susp ended by links and piv- 
oted at opposite ends, respectively, and connected with a double crank 
shaft by rods in such a manner as to be simultaneously vibrated in opposite 
directions. The advantage of having the screens vibrate in contrary direc- 
tions is to largely relieve the frame work and operating mechanism of the 
jar and consequent wear and tear which obtains in machines in which the 
sieves vibrate simultaneously in the same direction. 

FirePlace.— Michael Haughey, St. Louis, Mo.— This invention has for 
its object to furnish an improved means for utilizing the heat wasted in 
heating a room with a grate, and which usually passes oft through the 
chimney, so as to beat the room quicker and more thoroughly, and at the 
same time economize fu**l; and it consists of an air chamber arranged in 
the back of the fire place from which the air heated by the Are rises to an- 
other enclosed space situated above the grate, thence passes to a spiral 
chamber winding around the flue, from the upper part of which it enters 
the room to be warmed through a register. Openings are also made in the 
side and back of the first mentioned air chamber, that in the iormer com- 
municating with the apartment while the other leads into another room or 
into the open air. A trough of water designed to moisten the air and ab- 
sorb the carbonic, acid gas drawn from the atmosphere in the room is placed 
in the spiral chamber. 

Steam Engine Governor.— William C. Freeman, Louisiana, Mo.— This 
invention relates to a new steam engine governor in which the rotation 
of an eccentric within a chamber filled with a liquid, and having spring 
valves that bear against the eccentric, causes a movement of the surround- 
ing vessel and a consequent adjustment of the steam valve. 

Powder Packing Apparatus.— Kendall F. Knowles, New York city.— 
This invention relates to a new apparatus for and method of filling, at 
one time, a large number of small bottles, boxes, or other vessels with in- 
sect powder or other powder, making the separate handling and fill- 
ing of each bottle, box, or vessel_unnecessary. The invention consists in 
the combination of a movable sieve, with a conveying hopper and with a 
receiving box, into which the powder is discharged, and which can be vi- 
brated to even the powder contained in it. By this means a gross or seve- 
ral hundred of bottles or small vessels may be filled in a few minutes, where 
heretofore it took hours to fill the several bottles or small vessels singly. 

Bale Tie.— Joseph L. Haigh, New York city.— This invention has for its 
object to furnish a simple, convenient, and reliable wire band for baling 
hay, straw, cotton, and other substances put up in bales. A wire band, 
upon one end of whichis formed an eye by turning the end of the wire 
back upon itself, and twisting said end and the body of the wire together, 
has its other end doubled back upon itself to form a hook, and the said 
end from the base of the hook and the body of the wire are twisted togeth- 
er. The two plies of the wire at the base of the hook are spread apart, to 
form another eye of sufficient size to allow the first mentioned eye to pass 
through it. In using the band it is passed around the bale ; the first eye is 
then passed through the second eye and over the hook. By this means the 
strain or spring of the bale upon the band will tend to draw the hook down 
toward the bale, so that, however great the strain may be, the hook cannot 
be straightened out, as it is liable to be when the first or only eye is hooked 
upon the hook in the ordinary manner. 



Calculating Machine.— William Rob John, New York city.— This inven- 
tion is by one of New York's oldest and most distinguished inventors. It 
relates to a new adding machine, which is operated by means of numbered 
keys, and so arranged that mistakes cannot occur as long as the mechanism 
is in working order, as all keys are locked as long as any one is more or 
less depressed, and as the key depressed cannot be restored to its elevated 
position unless it has first been entirely pushed down. Errors that might 
arise from depressing some of the keys partly, and thus adding only frac- 
tions o f the numbers which such keys represent, are thus entirely obviated, 
and rapid action, insuring absolute accuracy, can be performed. The in- 
vention consists, first, in combining with the shank of each key a toothed 
portion, which holds the key as long as it is only partly lowered; also in 
the use of a cam which serves to throw the toothed portion of the shank 
of the key out of contact wfth the catch as soon as the key has been entire- 
ly depressed, and thereby enables the key to ascend after having completed 
its stroke, though not before: also in the arrangement, under the several 
keys, of a pivoted L-shaped plate, which is turned under the non-depressed 
keys by the one descending, and prevents such other keys from being de- 
pressed until the descending key has again been elevated to its neutral 
position, when the L plate is swung out of the way of the other keys. Ac- 
tion on any key is thus automatically prevented until all keys are raised, 
while, as before stated, none can be raised until its downward stroke has 
first been completed. 

Boeing Machine. — Edward G. Cole, Pawling, N. Y.— This invention has 
for its object to furnish an improved m achioe for boring the hubs of car- 
riage wheels which shall be simple, convenient, and effective, being so con- 
structed as to borethe hub perfectly true with the rim, and to allow the 
wheel to be put on and taken off without removing any part of the ma- 
chine except the rod. 

Wagon Sheet and Tent.— Milam M. Fitzgerald, Gonzales, Texas.— The 
invention consists in providing the ordinary wagon sheet or cover at the 
sides with pieces of canvas or other fabric, which can be let down and 
staked to the ground to form a tent around the wagon, and which, during 
daytime, or while the concern is in motion, can be rolled up and secured at 
the sides of the cover to be entirely out of the way. The tent sides are 
provided with lapels which form the ends of the tent when let down. No 
poles, rods, or bars of any kind need be carried, and the tent can be 
pitched in a very short time, and also rolled up quickly. It is a capital 
contrivance for emigrant wagons. 

Cat Hook and Stopper.— David H. Cousins, Surry, Maine, assignor to 
himself and James H. Knowles, of same place.— The object of this inven- 
tion is to provide means for supporting anchors upon the side of a vessel, 
out of water, so as to leave the cable or chain iree ; and it consists in a cat 
stopper attached to the vessel, so constructed that it will take hold of the 
chain or anchor and support the anchor out of the watnr, and so that it 
may be made to "let go" and free the anchor instantly. This cat stopper 
consists of two main bars pivoted together. One bar has a mortise and 
loop at its end, by means of which loop the nipper is attached to the vesssl. 
The other bar has a projecting hook or horn, which is made to engage with 
a link in the chain near the anchor, so as to support the anchor out of wa- 
ter, while leaving the chain free to be overhauled onthedeck of the ves- 
sel. The second bar is held in position by means of a hook plate pivoted 
to the end of the bar and passed through the mortise, and it hooks onto the 
oppositeside of the first bar. The plate is secured in this position by a key. 
When it is desired to let the anchor " go," the key is knocked out and the 
plate is raised in the mortise so as to unhook it, which releases the second 
bar, when the anchor drops. By this arrangement the chain is released, 
andmay be overhauled at any time, and the anchor may be dropped with- 
out delay. 

bTALK Cutter.— Robert F. M. Flack, Columbus City, Iowa.— This in- 
vention is an improvement in rotary stalk cutters, and consists in the man- 
ner of arranging the frame, cutter wheel, and hoistlog device, so that when 
the wheel Is out of action the frame in which the sameis mounted may be 
elevated, whereby the hoisting rope may be relieved of strain and certain 
other advantageousresnlts secured. Among other advantages claimed for 
the improvement the inventor states that the cutters are double edged, and 
they are fitted in slots in the ends of the arms and secured by bolts in such 
manner that they may be taken off and reversed readily when one edge has 
become dulU 

Machine Gun. —William A. Miles, Salisbury, Conn.— This invention re- 
latesto abatterygun, whichis provided with sliding barrels. The entire 
mechanism is rendered simple by the use of the sliding barrels, and all the 
intricate devices usually applied to battery guns dispensed with. The in- 
vention consists in the arrangement of reciprocating barrels, arranged side 
by side, and connected with rotary cams or levers, wherebythey are suc- 
cessively or jointly moved back and forward. During their backward mo- 
tion they close over the cartridges that have dropped behind them upon 
sliding supports. When quite moved back their motion is arrested and the 
cartridges are exploded. The barrels are next moved forward to allow 
the empty cartridge shells to drop down behind them. The invention also 
consists in the new loading mechanism, which is composed of reciprocating 
carriers that convey the cartridges from a receiver to the upper sides of 
the barrels, from which said cartridges are finally dropped upon the slid- 
ing|supports. The firing mechanism is also quite novel, and the whole gun 
taken together exhibits very great ingenuity on the part of the inventor. 

Piano Stool.— Charles A. Schindler, West Hoboken, N. J.— This inven- 
tion has for its object to furnish an improved back for piano stools, simple 
strong, durable, inexpensive, and ornamental. The seat of the stool is at- 
tached to a pedestal or feet, and upholstered in the ordinary manner. To 
the rear part of the seat of the stool are attached the lower ends of two iron 
rods. The lower ends of theserods are bent forward to ceoss the top flange 
of the seat frame and then bent downward across the inner edge of said 
rim, and are secured firmly in place by screws. The rods are bent into 
some graceful shape, and to their upper ends is attached a back rest, the 
forward side of the said back rest being upholstered in the same manner as 
the seat. In the space between the seat, rods, and back rest is placed an or- 
namental device or center piece which may be made in the form of a harp, 
and whichis secured to the seat frame and back rest. The iron rods are de- 
signed to give strength to the back, and enable it to have the requisite 
strength, and at the same time to be made sufficiently light to avoid all ap- 
pearance of clumsiness. 

Lard and Butter Cutter.— William M. Bleakley, Verplanck, N. Y.— 
This invention relates to a new self cleaning stick for transferring lard, but- 
ter, tallow, tar, or other viscid or semi-liquid substance from one vessel to 
another. The invention consists in providing such stick with a slide, 
whereby it can be cleared without soiling the fingers of the person hand- 
ling it. The shape and size of the stick can be varied at pleasure. 

Railway Car Seat and Couch.— This invention consists in a new mode 
of combining the seat back with sliding frames, and in the use of auxiliary 
backs to utilize as fully as possible the space within the car. Proper head- 
rests may be removably applied to the ends of the couches. The outer part 
of the seat may be supported on a circular metallic track sunk into the 
floor of the car, and arranged with sockets or catches, or both, to lock tho 
seat in any desired position. 

Bbick Kiln.— Francis Strayer, Clinton, Iowa.— The object of this inven- 
tionis to economize fuel and lessen the amount of labor required in burn- 
iag brick; and it consists in the arrangement of a kilo, constructed of ma- 
sonry, of square, rectangular, or other form, and of any required size, in 
filling which a succession of arched apertures in which the coal or fuel is 
placed for burning the brick is formed. These apertures or pockets are 
distributed throughout the mass of brick, being made as the brick are 
packed in filling the kiln. The coal is introduced as the arches are made, 
or through the sides of the kiln, as may be most convenient. There are 
apertures through the sides of the kiln, for observing the condition during 
the process of burning. These apertures are closed with plugs which can 
be removed as required. To supply the requisite amount of oxygen for the 
consumption of the fuel, one or more bellows are employed. The blast of 
each bellows may be used separately and on opposite sides of the kiln, al- 
ternately, or the bellows may be used alternately. A fan blower or blow- 
ing cylinder may be used, as may be found advisable. The bricks are 
placed loosely in the kiln, so that the heat can circulate freely through it 
as in ordinary brick kilns. 
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Chiil Plate and Flask.— Dennis Long and Samuel A. Miller, Louis- 
ville, Ky.— The invention consists in a flask haviag a flange provided with 
lugs, combined with a chill plats having a flange provided with notches, 
whereby the flask and chill plate are centered and held in a fixed relation 
to each other with grea 1 -, convenience and facility. 

"Walking Seed Plantee.— Luther C. Ives, Land of Promise, Va.— This 
Invention relates to an improvement in walking seed planters, and consists 
chiefly in the method of imparting a continuous rotary motion to a seed 
distributing disk, through the medium of a combined transporting and cov - 
ering wheel and a system or double crank shafts and connecting rods. 

Pad Crimp and Last fob Harness.— Richard R. Calvert and William 
Michael, Mansfield, Ind.— This invention relates to a new device for stretch- 
ing the leather for all kinds of harness pads, and also to a new sectional 
last for keeping the pads distended while being stitched in the stitching 
horse. It consists, also, in making the last, for holding the pad distended, 
of a series of blocks, which are made in sections, obliquely divided, to pre- 
vent displacement, but permit their ready removal from the stitched pad. 

Cideb Bitters.— Thomas P. Devor, Millerstown, Pa.— This invention has 
for its object to furnish improved cider bitters, to contain lactic acid but no 
acetic acid, producing a good drink for warm climates and seasons, and 
which shall be beneficial in bilious complaints and in many forms of dyspep- 
sia; and it consists in preparing cider from apples, allowing it to ferment, 
after which apple twigs are boiled in a portion of this cider in the propor- 
tions of one pouad of apple twigs to one gallon of cider. In this decoction, 
when cool, are dissolved the whites of eggs, in the proportion of Bix eggs to 
one quart of the decoction. One quart of this solution is pouredlnto each 
barrel. Refined white sugar, birch bark, and wild cucumber (magnolia 
glauca) pods or bark are also put in to each barrel in certain proportion. 

Machines fob Doweling Fellies.— Joseph P. O'Brien, Kewanee, III.— 
Th« old mode of doweling fellies was to bore a hole in the end of each of the 
sections of the felly which were to form the joint and insert the dowel pin 
into one of the holes and then drive the two sections together. The latter 
and improved mode is to butt the two ends of the sections together and then 
make one or more slots or kerfs with a circular saw across the joint, and in- 
troduce a thin piece of metal into such slot, which the tire of the wheel 
holds in place. This machine is designed for the latter mode of doweling, 
and consists in a clamping device with one or more saws connected there- 
with for sawing the dowel plate slots, and a feeding lever in combination 
with the saw arbor. 

Flower Pot.— MatthiasLudlum.Middlebury.Vt.— This inventlonhas for 
its object to improve the construction of a flower pot patented Jrfarch 1, 
1870, to the same inventor, so as to make it more convenient and satisfactory 
in use, and to adapt it to be removed from plants too bushy or brittle or 
twining to pass through it ; and it consists in the combination of a saucer 
with a bottomless body, made in sections, which is intended to allow the 
body of the flowerpot to-be opened upland removed from the soil and roots 
of the plants when said plants are too large, bushy, or tender to pass 
through the pot, or when they are long or twining vines, so that they may 
be repotted or set in the ground without injuring them or even checking 
their growth. 

Sod Carrier.— Charles D. Meigs and Montgomery C. Meigs, Romney, 
Ind.— This invention has tor its object to furnish an improved sod carrier, 
designed especially for use in carrying off che stiff prairie sod turned over 
by the plow in opening ditches, grading roads, etc. It is simple, convenient, 
and effective, enabling more work to be done in less time and with less labor 
for man and team than when the ordinary means are employed. 

Skirt Elevator.— M. H. Bergen, Brooklyn, N. Y.— The inventor states 
that there is a necessity for a skirt elevator, to be attached to every dress 
for the convenience of a lady in case she should be overtaken in a storm, or 
when the streets are damp and muddy. She offers to the public an elevator 
in the use of which a trained dress can be converted, with one minute's 
adjustment, into a walking costume which cannot be recognized as a long 
dress. This gives the advantage of using the same dress either for an even- 
ing, toilet, or a walking dress. The invention consists of a tape with rings 
attached and a cord passing through them, and fastened with a ring to the 
waistband in the center of the back. 

Churn.— Nicholas Hospers.Pplla, Iowa.— This invention relates to a ma- 
chine which may be applied to the operation of any ordinary dasher churn. 
The churn is placed on a platform from which arises an upright frame. To 
the dasher handle is attached a guide rod which passes through holes ia the 
upper part of the frame. A socket in the lower portion of the guide rod, to 
which is pivoted a forked connecting rod which communicates with a pin 
block detachably secured to a crank arm, connects the latter and the churn 
dasher, and gives to the dashe r acombined reciprocating and rotary m otion. 



NEW PATENT LAW IN CANADA. 



By the terms of the new patent law of Canada (taking effect September 1st , 
1872) patents are to be granted in Canada to American citizens pn the most 
favorable terms. 

The patent may be taken out either for five years (government fee $20), or 
for ten years (government fee $40) or for fifteen years (government fee $60) . 
The five and ten year patents may b e extended t o the term o t fifteen years. 
The formalities for extension are simple and not expensive. 

In order to apply f )r a patent in Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
applying tor an American patent. 

American inventions, even if already patented in this country, can be pat- 
ented in Canada provided the American patent is not more than one year 
old. 

All persons whodeslreto take out patents in Canada are requested to com- 
municate with Munn & Co. , 37 Park Row, N. Y. , who will give prompt at- 
tention to the business and furnish pamphlets ot instruction free. 

Messrs. Munn & Co., have had twenty-five years experience in the busi- 
ness of obtaining American and Foreign Patents for inventors ; they have 
special agencies in nearly all countries where patents are granted. Mod- 
erate charges and prompt attention may always be expected. 

MUNN & CO. 37 Park Row, N. Y. 



FOREIGN PATENTS— A HINT TO PATENTEES. 



It Is generally much better to apply for foreign patents simultaneously 
with the application in the United States. If this cannot be conveniently 
done, as little time as possible should be lost after the patent is issued, as 
the laws In some foreign countries allow patents to any who first make the 
application, and in this way many inventors are deprived of valid patents 
lor their own inventions. It should also be borne in mind that a patent is 
issued in England to the first introducer, without regard to the rights of the 
real inventor ; therefore, it is important that all applications should be 
entrusted to responsible agents in this country, who can assure parties that 
their valuable inventions will not be misappropriated. The population of 
Great Britain is 31,000,000; oi France, 40,000,000; Belgium, 5,000,000; Austria 
38,000,000} Prussia, 25,000,000; German Confederation, 40,000,000; Canada 
4,000,000: and Russia, 70,000,000. Patents may be secured by American citi- 
zens in all oi these countries. Mechanical improvements of all kinds are 
always In demand in Europe. There will never be a better time than the 
present to take patents abroad. We have reliable business connections 
with the principal capitals of Europe. A large share ot all the patents se- 
cured in foreign countries by Americans are obtained through our Agency. 

Address 

MUNN A CO.. 

37 Park Row, N. Y. 

WT~ Circulars, with full information on foreign patents, furnished free. 
The new patent law In Canada permits Americans to take patents there 
n favorable terms. 



Practical Hints to Inventors. 



MUNN & CO., Publishers of the Scientific American 
have devoted the past twenty- five years to the procuring of Letteis 
Patent in this and foreign countries. More than 50,000 inventors have avail, 
ed themselves ol their services in procuring patents, and many millions cf 
dollars have accrued to the patentees whose specifications and claims they 
have prepared. No discrimination against foreigners ; subjects ot all conn, 
ties obtain patents on the same terms as citizens. 

Hon Can I Obtain a Patent 1 

is the closing Inquiry In nearly every letter, describing some Invention 
which comes to this office. Aposilivt answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. An 
application consists of a Model, Drawings, Petition, Oath, and full Specifica- 
tion. Various official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are generally without 
success. After great perplexity and delay, he is usually glad to seek the aid 
of persons experienced in patent business, and have all the work done ovei 
again. The best plan is to solicit proper advice at the beginning. II the 
parties consulted are honorable men, the Inventor may sately confide his 
Ideas to them: they will advise whether the improvement is probably pat 
entable, and will give him all the directions needful to protect his rights. 

Boot Gam I Best Secure Mr Inrentlon ? 

This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows , 
and correct: 

Construct a neat model, not over a foot In any dimension— smaller if pos- 
sible—and send by express, prepaid, addressed to Una ft Co., 37 Park Row , 
New York, together with a description of its operation and merits. On re- 
telpt thereof, theywill examine the Invention carefully, and advise you as tc 
its patentability, free of charge. Or, If you have not time, or the means at 
hand, to construct a model, make as good a pen and ink sketch ot the im- 
provement as possible and send by mall. An wer as to the prospect ot a 
patent will be received, usually by return of mall. It is sometimes best tc 
nave a search made at the Patent Office ; such a measure often saves the cos t 
of an application for a patent. 

Preliminary Examination. 

In order to have such search, make out a written description oi the lnver - 
Hon, in your own words, and a pencil, or pen and ink, sketch. Send these , 
with the fee of 15, by mail, addressed to Mura ft Co., 37 Park Bow, and ta 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report In regard to the patentability of your improvement. This special 
search is made with great care, among the models and patents at Washing - 
ton, to ascertain whether the Improvement presented Is patentable. 

To Make an Application for a Patent. 

The applicant for a patent should furnish a model of his Invention it sus- 
ceptible ot one, although sometimes it may be dispensed with ; or, if the in - 
ventlon be a chemical production, he must furnish samples of the Ingredients 
of which his composition consists. These should be securely packed, the 
inventor's name marked on them, and sent by express, prepaid. Small mod- 
els, from a distance, can often be sent cheaper by mall. The safest way tc 
remit money is by a draft, or postal order, on New York, payable to the or- 
der ot Muns ft Co. Persons who live in remote parts of the country can 
usually purchase drafts from their merchants on their New York corres- 
pondents. 

Caveats. 

.Persons desiring to file a caveat can have the papers prepared in the short- 
estlimej)i sending a sketch and description of the Invention. The Govern- 
ment tee for a caveat is 110. A pamphlet TirBtmce regarding applications 
for patents and caveats is furnished gratis, on application by mall. Addreis 
Menu ft Co., 37 Park Bow, New York. 

Reissues. 

A reissue is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is Invalid, provided the error has arisen from inad- 
vertence, accident, or mistake without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent loi 
each distinct part of the invention comprehended in his original appllcatiot s 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn ft Co , 
37 Park Bow, for full particulars. 

Rejected Cues, 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate . 
Address Muss ft Co., stating particulars. 

Trademarks. 

Any person or firm domiciled in the United States, or any firm or corport - 
tion residing in any foreign country where similar privileges are. extendec 
to citizens of the United States, may register their designs and obtain pro 
tectlon. This is very Important to manufacturers in this country, and equal 
ly so to foreigners. For full particulars address Mm™ ft Co., 37 Park Bow 
New York. 

Design Patents. 

Foreign designers and manufacturers, who send goods to this country, may 
secure patents here upon their new patterns, and thus prevent others from 
fabricating or Belling the same goods In this market. 

A patent for a design may be granted to anv person, whether citizen oi 
alien, lor any new and original design for a manufacture, bust, statue, alto- 
relievo, or bas relief; any new and original design for the printing of woo 1- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as Important to citizens as to foreigners. Foi 
lull particulars send for pamphlet to Munn ft Co.. 37 Park Bow. New York. 

European Patents. 

Mums ft Co. have solicited a larger number of European Patents than 
any other agency. They have agents located at London, Paris, Brussels , 
Berlin, and other chief cities. A pamphlet, pertaining to foreign patents 
and the cost of procuring patents in all countries, sent free. 

Muira ft Co. will be happy to see inventors in person, at their office, or to 

advise them by letter. In all caseB, they may expect an honim opinion. For 

such consultations opinions and advice, no charge it made. Write plain, 

do not use pencil, nor pale ink : be brief. 

All business committed to our care, and all consultations, are kept secret 

\ and strictly confidential. 

Inall matters pertaining to patents, such as conducting Interferences 
procuring extensions, drawing assignments, examinations Into the validity 
ol patents, etc., special care and attention Is given. For Information, and for 
pamphlets of Instruction and advice, 
Address 

MURR * CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 

ft Park Root, New York. 

OFFICE IN WASHINflTON-«orjier F and 7th street* opposite 
Patent Office. 
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Index of Inyentions 

For which Letters Patent of the United States 
were granted 

FOB THE WEEK ENDING AUGUST 20, 1873, AND EACH 

BEARING THAT DATE. 

Air, apparatus for compressing, G. D. Emerson.' 130,627 

Asbestus and obtaining products therefrom, treating, J.S.Rosenthal 180,663 

Axles, machine for turning, R. Zeider 130,782 

Baldrics, sword hanger for.D. B. Howell 130,718 

Barrelhead, J. W. Taylor 130,600 

Basket braiding block, C. O. Gillette 180,711 

Battery, galvanic, G. M. Phelps 130,593 

Bed, sofa, J. J. Russ 130,664 

Bed bottom, J. Reynolds 130,746 

Bed bottom, spring, W. S. Seaman 130,753 

Bed bottom, spring, M. Freeman 180,574 

Bed bottom, spring for, J. P. Haskins 130,579 

Bedstead, D. O'Leary 130,655 

Bedstead key, H. St-eln 180,671 

Bell, call, E. C. Barton 180,690 

Bell pull, W. M. Preston 130,742 

Bitbrace, G. Stackpole, (reissue; 5,013 

Bitbrace, J. S. Fray... !. 130,709 

Boiler, wash, W. C. Berger 130,617 

Boots, mode of cutting uppers of , O. Thibaudeau 180,602 

Box for conductors, charge, J. B. Slawson 130,756 

Box, cigar, W. B. Hale, Jr 130,713 

Braces, joint for ankle, E. E. Howe 130,639 

Bracket for hanging looking glasses, etc. , F. C. Brock 180,568 

Brake shoe, H. R. McAlister 130,734 

Brick, paving, J. Overmyer 130,539 

Bridge, truss, W. F. Bonnell 130,561 

Broom, detachable, G. H. Pierce 130,594 

Bucket, shell oyster, E. H. Frazler 130,681 

Buckle, W. C. Bussey 180,565 

Burner for gas or vapor, G. P. Ganster 130,682 

Burnishing machine, A. C. Carey 180,567 

Car coupling, J. B. Lochbaum 130,585 

Car coupling, G. H. Merriam 130.651 

Car coupling, D. D. Wright 130,779 

Carpet stretcher, tack holder, and nail puller, combined, H. C. Velie 130,774 

Carriage wheel, S. R. Bryant 180,621 

Cartrldge.N. G. Whitmore 130,679 

Cartridge capping machine, E. A. Kelsey 130,724 

Cartridges, device for capping, E. A. Kelsey 180,728 

Case, wall paper show, Odell and Hudson 180,738 

Churn, A. D. Lord 130,730 

Clothes pin, D. Pierce, (reissue) 5,041 

Coal, tub for handling, P. K. Dederick 130,571 

Cock, basin, A. D. Davis 180,570 

Column, tubular metallic, J. A. Kay 130,721 

Composition for drawing rollers, Borden, Townsend and Greene 130,694 

Compound for vapor engines, J. A. H. Ellis 130,572 

Corn sheller, W. F. Waters 130,777 

Cranks, pitman connection for operating, C. W. Reed 180,596 

Crayon holder, tailor's, J. A.Gooch 130,684 

Cultivator, B. J. Svenson 130,765 

Cultivator, W. H. Cummings 130,700 

Curry comb, R. C. Shippey 130,755 

Davit, ship's, J. A. Whiting 130,678 

Derrick.S. S. Fertlg 130,706 

Digger, potato, V. P. Corbett 180,569 

Drill, ratchet, T. J. Lavery 130,645 

Drilling machine, rock, J. F. Dittman 180,703 

Dryer, grain, H. G. Bulkley 130,564 

Ear ring supporter, J. P. Tryner 130,771 

Eggbeater.C. R. Peirce , 130.991 

Electricity, apparatus for lighting gas by, J. P. Tirrell 130,770 

Engine, locomotive, H.W. Aiams 180,685 

Engines, operating valve for steam, T. H. Mitchell 180,654 

Fastener, shutter, A. L. France 180,703 

Fence, W. T. Willie 130,682 

Fertilizer distributer, B. Fickes 180,707 

File, newspaper, W. R. McNorton 130,649 

Fire extinguisher, W. L. Ellworth 180,626 

Fire extinguishing apparatus, C.T. Holloway.... 130,716 

Fire plug, F. Latta 130,726 

Fruit gatherer, D. W. Thompson 180,789 

Furnace, blast, P. P. Parrott 130,500 

Furnace charging apparatus, blast, W. A. Miles 180,652 

Furnace, hot air, W. M. Phelps 180,740 

Furnace, hot air, Powell and Brown 180,595 

Gage, pressure, Eads andFladd 180,705 

Grinding plate, E. S. Howland 130,719 

Grinding objects cylindrical, machine for, J. M. Poole 130,741 

Hair restorative, J. Johnson 130,720 

Halter, Thornton and Latta 130,604 

Harness, H. B., Richmond 130,747 

Harrow, rotary, H. W. Robinson 130,748 

Harrow and clod crusher, combined, A. C. Tower 130,606 

Harvester rake, A. Sherwood 130,597 

Harvesters, cutting apparatus for, J. M Connel 130,568 

Hat bodies, cleaning, W. F. Young 130,781 

Heater for locomotives, feed water, W. H. Standeford 130,759 

Heater and steam condenser, feed water, B. N. and B. W. Payne 180,656 

Heel trimming machine, C. J. Addy 130,686 

Hinge, D. W. Long 180,729 

Hoe and seed dropper, combined, W. Snyder 180,757 

Hog holding clamp, R. T. Leaverton 130,727 

Holdback iron, E. F. Howe 130,64 

Horseshoe.H. B. Ferren 130,629 

Indigo.Tnanufacture of,C. W.Smith 130,666 

Jack, lifting, T. Maxon 130,738 

Joiner, general, D.R. Williams, Sr 130,681 

Keyhole guard, C. Kurz 130,588 

Knife sharpener, J. Qulpp 130,660 

Knitting machine, C. E. Bean 130,658 

Lamp, car, W. C. Marshall 130,586 

Lathe for turning irregular forms, W. P. Lathrop 130,725 

Lath machine, O. C. Meigs 130,650 

Laths, machine for bundling, J. S. Anderson 130,687 

Lock, door, B. Van Dyke 180,609 

Loom picking mechanism, H. T. Henderson 130,136 

Manure for transportation, etc., preparing, H. C. Babcock 130,616 

Mattress, spring. C. and G. H. Chinnock 180,698 

Meat chopper, W. Reitz 130,745 

Medical compound or liniment, J. Knights 130,644 

Metals, apparatus for melting, J. A. Thayer 180,601 

Meter, water, W. O. Wakefield 130,610 

Mllkcan.J. P. Sauler 180,752 

Mill, grinding, S. G. Rollins 130,750 

Miter box, L. W. Langdon, (reissue) 5.03? 

Miter box, S. D. Skiff < 130,665 

Moldings, cutter head for, J.K. Wood , 180,684 

Music leaf turner, S. Nickelson 130,588 

Musical instruments, material for, H. Huebscher 130,641 

Napkin ring. Green and Bodwell .....i 130,576 
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Nipper for fastening telegraph wires, C. C. Wolcott 130,718 

Stttlock, J. Miller, Jr 130,736 

Nut lock, V?. E> Ball 130,689 

Oil from cotton seed, process of mailing, TV. M. Force 130,573 

Oiler, portable, J. A. Mathewson 130,732 

Ordnance; breech loading, N. Thompson 130,673 

Ore, separating, T. J. Chubb (reissue) 8,033 

Organ, reed, White and Foster 130,677 

Paper, water marks on ready made, B. Westerberg 130,676 

Pearl ashes, manufacture of, Wentworth and Cleaveland 130.613 

Pen holder, D. M. Somers 130,670 

Pencil case, design for a, W. S. Hicks, (reissue) 5,036 

Petroleum, apparatus for distilling, W. B. Snow 130,668 

Pictures to translucent surf aces, transferring, J. T.Foley 130,630 

Pipe fittings, machine for tapping, J. Gunn 130,577 

Planter, corn, G. G. 3. Millar 130,653 

Planter, corn and cotton, B. J. Svenson 130,764 

Plow, J. T. Hovis 130,717 

Plow.C. Urie 130,773 

Plow, J. Bunyon •. 130,751 

Plow.M. Butler 130,697 

Plow colter, W. H. Hoefelman 130,638 

Power, mechanical, F. L. Bremer 130,696 

Press, cotton, W. D. Leavitt 130,728 

Pump, F.. R. Lockling .: 130,647 

Pump, force, B. Brundage 130,620 

Pump, submerged, D. G. Hussey 130,642 

Pumps, strainer for, W. S. Blunt 130,560 

Quicksilver and amalgam saving apparatus, electro galvanic, J. Potts 130,653 

Quilting machine, Harper and Newman 130,715 

Railway rails, machine for patching, Moore and Mills 130,587 

Railway rails, securing fish plates to, A. E. Braymer , 130,562 

Hazorstrops, holder for, L. Talcott ,' 130,599 

Refrigerator, B.N. Hatcheson 130,635 

Riveting, tool for belt, M. D. Lawrence.... 130,646 

Roller and harrow, land, L. French... 130,710 

Roofing and sheathing felt, manufacture of, W. P. Arnold 130,615 

Sash holder, E. H. Sweetser 130,766 

Sash holder, A. R. Judd 130,643 

Sash holder, A. H. Chase 130,622 

Sash teeth, insertable.H. G. Powell 130,659 

Sawing machine band, H. D. Bliss ^-.130,618 

Sawing machine scroll, D. R. Williams. Sr 130,680 

Sawing machine scroll, W. E. Dean .-. 130,623 

Scoop, wire, J. Taber 130,767 

Screw driver, J. S. Armstrong 130,614 

Seeding machine,,;. Tristram :r..~. 130.607 

Sewing machine, A. H. Wagner 130,775 

Sewing machine, W. B. Bartram 130,557 

Sewing machine, E. P. West 130,674,130,675 

Sewing machine post, R. Ashe 130,555 

Sewing machine, wax thread, R, Ashe , 130,556 

Sewing machines, motor for, G. W. Manson, (reissue) 8,038, 5,039 

Sewing machines, cprder for, J. F. Sullivan ,. T 130,763 

Sewing machines, quilting frameior, W. H. Damron . 830,701 

Sewing machine, ruffling attacement for,T. G. Perkins 130,581 

Sewing buttons on shoes, etc. , machine for, J . Keith 130,581 

Shirt, J. A. Peters 130 657 

Signal, electric railway, Warren and Odell 130,612, 130,676 

Signaling apparatus for railroads, eleetric, W. Robinson 130,661 

Slag, treating, J. M. Hartman 130,578 

Sleigh knee, J. P. Dorman 130,625 

Soldering machine, E. W. Bliss 130,693 

Spinning machines, spindle bolster for, J. Birkenhead 130,559 

Spirits, manufacture of , H. Purdy 130,743 

Stalk cutter, J. C. Leidy 130,584 

Stamp holder, H. V. Dempster 130,783 

Staves, machine for jointing, L. R. Palmer i. ....... 130,739 

Steel, and treating metals, manufacture of, I. Hersey 130,637 

Stove, cooking, H. Ingraham 130,560 

S tove, heating, S. D . Tillman , , 130,605 

Stove, flre place heating, C. H. Blanchard 130,692 

Stoves, ventilating apparatus for cooking, H. Rasmussen 130,744 

Table and skirt board, combined ironing, Robin son and Harris 130,749 

Table slide, extension, P. Marx , 130,73 1 

Tank, oil, W. C. Strickler 130,762 



Tank, indicating depth of liquid in, E. P. Warner 130,611 

Telegraph wire from alloys, C. J. A. Dick 130,702 

Telegraph message, embossed, J. H. and J. W. Rogers 130,662 

Thill attachment, safety, G. Smith 130,667 

Thill coupling, G. W. and P. Delamater ... 130,624 

Thread, etc., card for wrapping, H. Sutro 130,672 

Tobacco, fruit, etc., treating andcuring,U. T. Bowdon 130,695 

Toy savings bank, B. Friable 130,575 

Trap, mole, J. A.Myers 130,737 

Trough, hog f eeedlng, McElrath and Houghton 130,735 

Trussing machine, J . Solter 130,669 

Tube miking machine, D. M. Somers 130,758 

Turpentine from wood, distilling and purifying, J. D. Stanley 130,598 

C weer, T. Gllson 130,633 

Umbrellas, machine for nicking rib collars for, R. Marshall 130.648 

Valve, rotary balance, J. C.Wilson 130,683 

Vegetable cutter, T. Bolton 130,619 

Vec icles, spring for, Hershey and Dudley (reissue) , 5,035 

Veneers, machine for cutting, J.N. Seib 130,754 

Vessels, launching, hauling, and building ways for, A. W. Thompson 130,768 

Wardrobe, J.Byrnes 130,566 

Washer, dish, C. H. Sterling 130,761 

Washing machine, M. E. Binford 150,691 

Washing machine, H. N. 1'ucker 130,772 

Washing machine, M.W. Staples , ... 130,760 

Washing machine, G. Wright 130,780 

Washing machine, Durbin and Montgomery 130,704 

Watch case spring, A. M. Church 130,699 

Watch cases, die for swaging up, C. L. Thlery 130,603 

Water elevator, J. A. Ball . 130,688 

Water wheel, J. Tyler 130,608 

Water wheel, J. Harris (reissue) 5,034 

Weather strip, E. Kelley 130,732 

Whiffletrees, safety hitching device for, J. S. Ewan 130,628 

Whip socket, S. C. Hamlin 130,714 

Wood, preserving, G. Palmer (reissue) 5,040 

Wringing roller, clothes, E. King 130,582 

SCHEBULE OF PATENT FEES: 

Oneach Caveat $10 

On each Trade-Mark '$25 

On filing each application eor a Patent, (seventeen years) '.'.'.'.'.' Il5 

On issuing each original Patent §20 

On appeal to Examlners-in-Chief '. $10 

On appeal to Commissioner ol Patents '" iao 

On application for Keissue $30 

On application lor Extension of Patont .... $50 

On rrantlngthe Extension ' $50 

online a Disclaimer , " ' ' |io 

On an application tor Design (three and a half years) .........""".'. $10 

On an application lor Design (seven years) *i5" 

On an application lor Design (fourteen years) , $sc 

tor Copy of Claimof any Patent Issued within 30 years • ] 

A sketch from the model or drawing, relating to such portion 0} a machine. 

as the Claim covers,from , .....SI 

upward, but usually at the price above-named. 
Tht full Specification of any patent issuedsince Nov. 20, 1866 at wht h time 

the Patent Office commenced printing them £1-25 

Official Copies of Drawings of any patent issued since 1836, we can sv ply 

at a reasonable cost, toe price depending upon the amount <f labor 

involved and the number of views. 
Full information as to price of drawings in each case, may be had by 

addressing 

MUNN & CO., 
rateut Solicitors. 37 Park Row. Hew VorU. 



DESIGNS PATENTED. 

,026.— Cakpet.-T. Barclay, Lowell, Mass. 

,02,7 to 6,030.— Cabi-ets R. R. Campbell, Lowell, Mass. 

,031.— Carpet — J. M. Christie, Brooklyn, N. Y. 
,632.— Pump Babbel.-J. W. Douglas, Middletown, Conn. 
,033to 6,037.— CABPETS.— J. Fisher, Enfield, Conn. 
038to 6,051.— Cabpets.-O. Helnigke, New York city. 
052 to 6,057.— Caepets.—H. Horan, Newark, N. J. 
058, -Carpet.— C. S. Lilley, Lowell, Maes. 
,059.— Carpet.— D. McNalr, Lowell, Mass. 

060 to 6,063.-Oil Cloth. -C. T. and V. E.. Meyer, Lyon's Farms, N. J. 

061 to 6,070. -Cabpets. -J. H . Smith, Enfield, Conn. 
,071.— Medal.— S. Van Campen, New York citv. 



6,072.— Carpet.— J. M. Christie, Brooklyn, N. Y. 
6,073.— Rustic Cross, etc. —A. DeE. Bloodgood, New York city. 
6,074 and 6.075.— Printing Type.— H. Ilenburg, New York city. 
6,076 to 6.038.-SHAWLS.— F. Wink, Philadelphia, Pa. 



TRADE MAKES REGISTERED. 



?56 to 966.— Lead Pencils— O. Cleveland, Jersey City, N. J. 
967,-Caeeiaqe Bolt.— Plumb & Burdict, Buffalo, N. Y. 
968.— Letter Paper— Schmidt & Curtius, New York city. 



APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and are now pending, for the extension 
of the f ollowingLetters Patent. Hearings upon the respective applications 
are appointed for the days hereinafter mentioned : 
22,133.— Bustle.— G. V- and E. A. Pierce. Nov. 6,1812. 
22,152^-tKettLe For Trying Oil.- J . L. Alberger. Nov. 13, 1872. 
22,105.— Pump.— A. Cooley. Nov. 13, 1812. 

22.174.— PbeventingInjukt to WatOh Springs.— D. B. Fitts. Nov. 18, 1872 . 
22,216.— Hay and Cotton Press.— H. Barnes. Nov. 13, 1812. 
22,668.— Coloring and Curing Tobacco Stems.— B. Payne. Jan. 2, 1872. 

EXTENSIONS GRANTED. 

15,693.— Horsepower.— A. W. Gray. 

21,210.— Lathe for Beaded Work.— F. Baldwin. 

21,268.— Horse Rake.— M. Morgan. 

21,272.— Metallic Bale Tie. —I. C. Plant. 

21,275.— Icb Stand. — H. A. Roberts. 

21,286.— Tempering Wire.— H. Waterman. 



DISCLAIMER. 

21,268. -Horse KAKE.-M. Morgan. Filed August 20, 1872. 

Value of Extended Patents. 

Did patentees realize the fact that their inventions are likely to be mora 
productive ol profit during the seven years of extension than the irat 
lull term tor which their patents were granted, we think more would avail 
themselves ot the extension privilege. Patents granted prior to 1861 may be 
extended for seven years, for the benefit of the iny entor,or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having r o 
rights under the extension, except br special agreement. The Government 
tee for an extension is $100, and it is necessary that good profesaional service 
be obtained to conduct the business before the Patent Office. Full inform* - 
tion as to extensions may be had by addressing 

MUiNN & CO. 37 Parle Row, TV. Y. 

^ • ~ 

Inventions Patented In England by Americans. 
[Compiled from the Commissioners of Patents' Journal. 1 
From August 13 to August 22, 1872, inclusive. 
Arranging Printing Forms.— M. Gaily, Rochester, N. Y. 
Boiler Furnace.— G. Bantz, Frederick, Md. 
'Button" Battery.— A. C. Garratt, Boston, Mass. 
Calculating Machine — E. D. Barbour, Boston, Mass. 
Chamber Vessel.— F. Imhorst, New York city. 

Cleaning Grain, etc.— P. McKinlay (of Charleston, S. C), London , Eng 
Electrical Apparatus.— J. Moses, Hartford, Conn. 

Electromagnetic Signalling Instrument.— F.L. Pope, Elizabeth, N. J. 
Fish Joint Fastening.— W. B. Chapin (of Wickford, R. I.), London, Eng. 
Friction Clutch, etc.— T. A. Weston, Ridgewood, N. J. 
Ginning Machinery.— J. C DuBois, Mobile, Ala. 
Governor Valve.— W. A. Cogswell, Rochester, N.Y. 
Leather Splitting Machine.— T. A. Dodge, Cambridge, Mass. 
Nail Machinery. —T . H. Fuller, Boston, Mass. 
Propeller, etc.— C. C. Brand, Norwich, Conn. 
Puddling Furnace.— G. E. Harding, New York city. 
Railway Car Springs.— H. Q. Sanderson, New York city. 
Railway Carriage Springs.— H. Q. Sanderson, New York city. 
Refrigerator. — W. Bray, Lambertville, N. J. 
Sawing Machinery.— W. R. Davies, Louisville, Ky. 
Scrubbing Brush Holder.— A. F. Osborn, New York city. 
Sewing Machine.— WilsonSewing Machiue Company, Cleveland, Ohio . 
Spanner.— W. B. Chapin (of Wickford, R. I.), London, Engl and. 
Treadle Mechanism.— H. S. Stewart, Newark, N. J. 
Ventilating Ships, etc.— F. Z. Tucker, Brooklyn, N. Y. 



KATES OF ADVERTISING. 

Back Page $1*00 a line, 

Inside Page ------ 75 cents a line 

tor each insertion, 

Engravings may head advertisements at the same rate per 
ine, by measurement, as the letter-press. 



$425 



Upright Engines and Tubular Boilers, 

i H.P. , with all trimmings. Send for circulars. 
Variety Iron Wokks Co. , Cleveland, Ohio 



SEND 10 CTS. for first number of Zell's New 
Illustratedmagazine as specimen. Subscription price 
$3 per year. T. ELLWOOD ZELL, Philadelphia, Pa. 



OOD AND IRON Working Machinery. 
, . Gage Lathes, Cabinet Makers' Machicery.Shaping 
Machines, Band Saws, Shingle and Stave Machinery, 
Bat'd Saws, Cable and Sheaves for traDemtttiug power, 
Enp-ine Lathes, Upright Dri'ls. Key Seat Machines, etc. 
Illua. Catl. free. T. R. BAILEY & VAIL, Lockport.N.Y. 



tltammeriiig.— Dr. WHITE'S U. S. Stammering In- 
O stitute, 10'i E. 25th St. References from clergymen 
and others. No pay until cured. Send for circular. 



CIVIL ENGINEERING SCHOOL of Union 
College, Schenectady, N. Y. Thorough coursj of 
instruction and field practice. Unrivaled collection of 
apparatus. Graduates usually obtain situatioi.s. Tui- 
tion, $30 per term. Assistant e rendered deserving stu- 
dei.ts. For special information, address Prof. C. STALEY. 
For information concerning the college courses. Clast-i- 
r.al, Pciectiflc and Eclectic, address E. N. POTTER, 
President. 



W. W. TUPPEE & CO. Pat. Furnace Grates 






Make steam essier, with less fuel ; do Dot "Warp ; are less 
weight,. more durable, cheaper, and superior every way, 
than other grates. Send orders, and for circulars, 

W. W. TUPPEE & CO., 206 West St., .New York. 



B 



LIND SLAT PLANERS, best in use. Cir- 
culars tree. C.P.S.WABD WELL, Lake Village.N.H. 



17 OR LOCOMOTIVE and Stationary Engine 
^ Slide Valve Scat Planers, Long's Patent, and the 
be"st Hand Planer in use, address 

H. C. PEASE & CO., Worcester, Mass. 



C CINCINNATI BRASS WORKS. — Engi- 
J neers and Steam Fitters' Brass Work, Best Quality 
at lowest Prices. F. LUNKENHE1MEK, I'rop'r. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum ol efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely -and favorably known, moxe than 900 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

j. c. HOADLKY ft CO, i Lawrence, Mass. 
83 Liberty st. New Yorfc 



BUT THE BEST. 




The Best is none too Good. 




Buckeye" Hominy Mill. 



IN THE WORKING OF TnIS MILL 

the Corn requires no prepara- 
tion except shelling. It has a 
regular feed and discharge,and 
needs but little attention. It 
is completein itself. Hom- 
iny caD be made from common 
as well as flint corn. It occu- 
pies very little room, and any 
miller can work it. There is 
nothing the miller caD manu- 
facture to a better profit than 
Hoi, iny. Send for descriptive 
pamphlet. BALTIMORE 

PEAEL HOM1NYCO., Haiti- 
more, Md. , Sole owners of Fa- 
tent. Can be seen in opera- 
tion at the Cincinnati and Louisville Expositions, com- 
mencing September third. 




KISDON'S IMPROVED 



Is Cheap, simple, strong and durable: 
upon a test has yielded over 84 per 
cent at full gate, and over % per cent 
at seven- eighths gate. 
Bead for eircnlar to 

T. H. EISDON 4 CO., 

Mount Holly, New Jersey. 




M 



Universal Wood Worker, 

Horizontal and Upright Boring machines. 

tW Superior to any in uBe. 
McBETH, BENIEL & MARGEDANT, Hamilton, Ohio. 



PATENT BAND 
SAWING MACHINES 

Of the most approved kinds 
to saw bevel as well as square 
without inclining the table, 
by First & Petibtl, hereto- 
fore at 452 10th avenue— now 
removed to a more spacious 
place, 461 to 467 "West 40th 
Btreet, cor. 10th avenue, New 
York, where we manufacture 
various sizes of our well 
known s iwing, moulding, 
double spindle boring and 
mortising Machines, genera] 
and oval turning Lathes, 
Shaitiug, Pulleys, &c. &c. 
Prices for Band Saw Ma- 
chines (of which at the present time, April 1st, 136 of our 
make operate In New Tom City alone), are $250, $215, 
$350, and $400. To the largest a feed can ne attached to 
reslit boards. A machine to reslit heavy timber is in 
construction. Have on hand a large stock of best French 
Band Saw Blades. 



NEW PATTEBN8, 

ACHINISTcs' TOOLS-ali sizes— at low nrlces. 

E. & R. J. GOULD, 91 to 113 iJ. J. B. E. Ave., 
Newark, N. J. 



R 


• I (apronslmprovedTurbine 

JflVWrERWHEEL 

^5rf|P0LISHED8.DETACHABLEBUCKETS 
1 ^ ^CHEAPEST&BESTWHEELMADE. 
^BCAP.RONWATERWHEELCo.HuosoNjiy. 




BITRDON IRON WORKS.— Manufacturers 
of Pumping Engines for Water Works, High and low 

Pressure Engines, Portable Engines and Boilers of all 
kinds, Sugar Mills, Screw, Lever, Drop, and Hydraulic 
Presses, Machinery in general. HUBBARD & WHIT- 
TAKE E, 10 Front St. , Brooklyn, N. T. 



ASBESTOS GROUND,short and long fibres, 
sold In all quantities by L. &. J. W. EEUCHT- 
W ANGER, 55 Cedar St., New York. 



LATHE CHUCKS— HORTON'S PATENT 
- from 4 to S6 inches. Also for car wheels. Address 
B. HORTON & SON, Windsor Lockg, Com-. 



(iLAVEftACK COL.1.EGE & Hnd'n Riv. Inst., 
J Claverack, N.Y. Kev. aloszo Flack, A.M.,Pres't. 
Term opens Sept. 9. 10 Departments. 18 Instructors. 
Deduction to gentlemenand ladies in Normal class. 



DON'T BUY STEAM ENGINES 

Or BOILERS without first sending for "THE STEAM 
USER'S MANUAL," sent free on application to 

E. E. ROBERTS, Consulting Engineer, 

15 Wall St., New York. 



MODELS FOR THE PATENT OFFICE, 
and experimental machinery oi all kinds. HOLSKB 
MACHINE CO., 219 Cherry St. .New York, near Jefferson 
St. A special shop for Patent Models. Many years expe- 
rience, liefer to Scientific American Office. 



HARTFORD 

Steam Boiler 

INSPECTION &JNSURANCE CO. 

CAPITAL . 11 ^ $500,000, 

ISSUES POLICIES OF INSURANCE, after a carefu 
inspection of the Boilers, covering all loss or damage to 

Boilers, Bsiiis, and Maclinery, 

-ARISING FROM- 

STEAM BOILER EXPLOSIONS. 



The business of the Company includes allkindso* 

STEAM BOILERS, 

STATIONARY, MARINE, AND LOCOMOT1VK. 

Full information concerning the plan of the Company's 
operations can be obtained at the 

IS03IE OFFICE, in Hartford. Conuu. 

or at anv Agency. 

J.M.ALLEN, President. C. M. BEACH, Vice Tres. 

T. H. BABCOCK, Secretary. 

BOARD OF DIRECTORS: 

J. M. Allen President. 

Lucius J. Hendee President iEtna Fire Ins. Co. 

F. W. Ch eney Ass't TreaB. Cheney Bros. Silk Mfg. Co. 

John A. Butler Pres. Conn. River Banking Co. 

Charles M. Eeach of Beach & Co. 

DanielPhillips of Adams Express Co. 

G. M. Bartholomew Pres't American NaVl Bank. 

R. W. H. Jarvis Pres't Colt's Fire- Arms Mfg. Co. 

E. M. Ree* Sup't Hartford & N. Haven Railroad. 

Hon. Chas. M. Pond Tres. State of Connecticut. 

T. O. Enders Sec. ^Etna Life Ins. Co. 

Leverett Brainard of Case, Loctwood & Co. 

GEN. WM. B. FRANKLIN", Vice Pres't Colt's Pat. Fire- 
Arms Man'f 'g Co. 

Austin Dunham Pres. "Willimantic Linen Co. 

Geo. Crompton Crompton Loom Works, Worcester. 

EarlP. Mason.. . Pres't Prov. & Wor. R. R.. Providence. 
Wm. Adamson . of Baeder, Adamson & Co. , Philadelphia. 

New York Office 239 Broadway. 

THOS. S. CUNNINGHAM, Manager. 
R. K. McMURRAY Inspector. 
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ROSELEUR'S 

Galvanoplastic^ Manipulations. 

JUST READTi 

Gal vanoplastic Manipulations : A Practical 
Guide for the Gold and Silver Electrnplater and the 
Galvanoplastic Operator, with 127 Figures in the 
Text. Translated from the French of Altred Roseleur, 
Chemist, Gold and Silver Electroplater, etc. B.v A. 
A. Fesquet, Chemist and Engineer. In one volume, 
8vo. Price $6.00 

Galvanized Iron Cornice Worker's Manual. 

Containing Instructiors in Laying out the Difl'erent 
Mitres, and Making Pattens for all Kinds of Plain 
and Circular Work. Also, Tables of Weights, Areas, 
and Circumferences ol Circles, and other matter cal- 
culated to benefit the Trade. By Charles A. Vaile, 
Superintendent "Richmond Cornice Works," Rich- 
mond. Ind. Illustrated by twenty-one Plates. In 
one volume, 4to. Price $5.00 

The School of Chemical Manures ; or, Ele- 
mentary Principles in the Use of Fertilizing Agents. 
From the French of M. George ViUe, by A. A. Fes- 
quet. Illustrated. 12mo. Price 1.25 

The American System. Speeches on the Tariff 

Question and on Internal Imnrovements. By An- 
drew Stewart, late M. C. from Pennsylvania. With a 
Portrait and a Biographical Sketch. 8vo. Price $3.00 

$W The above, or any of my book?, sentbymail, free 
of postage, at the puDlication prices. 

My new and enlarged Catalogue of Practical and 
Scientific Books— 96 pages, 8vo.— sent free to any one 
who will furnish his address, _ __ _ .._,_„ — -— -— — - 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET. Philadelphia. 



$5,000,000. 

PRIME INVESTMENT 

AT A 

LOW PRICE. 

- THE 

CHICAGO 



AND 





First Mortgage Sinking 
Fund 30 Years' 

7 FEB CEST. GOLD BONDS, 

Interest Payable April and October, 

at Union Trust Company, 

AT 

90 & ACCRUED INTEREST. 

This road Is the western link In the new AIR LINE 
from BUFFALO to_CH!X!AfiG^_aiid-jrjiniLjfrain_ fcheJle- 
trolt River to Chicago in nearly a straight line. 

The road is a part of the same line as the Canada 
Southern, and is being built by the same men, viz. : Mil- 
ton Courtrjght, John F. Tracy, David Dows, Wm. L. 
Scott, Henry Farnam, R. A. Forsyth, John M. Burke, 
M. L. Sykes, Jr. , all Directors either in the Chicago and 
Northwest, or the Chicago, Rock Island and Pacific; 
Geo. Opdyke, of the Midland Road; Sid ey Dillon, Dan- 
iel Drew, John Roas, David Stewart, Samuel J. Tilden 
Kenyon Cox, and other prominent railroad men. 

The Road, like the Canada Southern, willhave steel 
rails (60 pounds to the yard) throughout; is practically 
straight and level; much shorter, and can be run with 
greater speed and safety than any other road connecting 
Buffalo and Chicago. 

Twenty-five mUes arc finished and running; seventy- 
five miles more are so far advanced as to be finished by 
January 1st, and the entire road will be completed dur- 
ing- the ensuing year. Steel rails and ties for one-half 
the entire road have already been purchased. 

The builders of the road control enough of its Chicago 
ieeders to obtain for It a profitable business from the 
start, having projected the line to accommodate ex st- 
ing business, and having seen the necessity for another 
trunk line between Chicago and the Atlantic seaboard 
located expressly with the view of obtaining the cheap- 
est transportation practicable. 

The branch lines will make the shortest connections 
between Chicago and Toledo, and Chicago and Detroit, 
as well as between all these points and Buffalo. 

The Canada Southern Bonds, In every particular like 
these, were eagerly taken, the last of them several weeks 
ag), by the best class of inventors, and were on the mar- 
ket a shorter time than any other railroad loan of like 
amount for years past. 

The proceeds of these bonds will com- 
plete the entire line, and we recommend 
them with the same confidence as we 
did the Canada Southern, and regard 
hem as in every way a choice security. 

Pamphlets and all Information furnished by 

fflSSLOW, LANIER & CO., 

BANKERS, 

NO 27 PINE ST. N. Y. 

LEONARD, SHELDON & FOSTER, 

BANKERS, 

NO. 10 WALL ST., N. Y. 



PUMPING MAGHINBBY 



INDEPENDENT 

BOILER FEEDER. 

Works Hot and Cold Water, r > 
LARGE AND SPLENDID 

Illustrated Catalogue, 

Sent Free on Application. 




One & Maxwell Mart Company, 

118, 120 &> 122 Hast Second St., 
3 CINCINNATI, O. O 



FOOT LATHES.— T. Shanks, Baltimore, Md. 

TO PATENT RIGHT DEALERS— Harris 
Boardman'B celebrated Patent Eight on Cork Cut- 
ting Machines is now ofl'ered for saie at a bargain. These 
Machines are now in successful operation in Boston 
Philadelphia, Lancaster, Pittsburgh, &c. Address 
Lancaster, Pa. , Aug., 1572. SARAH A. BOARDMAN 



Niagara Steam Pump, 

CHAS. B. HARDICK, 

S3 Adams St. , Brooklyn, N. Y. 



WOODBURY'S PATENT 

Planing and Matching 



HOW sI? L PATENTS. 

Send for our explanatory circular, free by mail to 
any address. 

E. E. KOBEBTS & CO,, Consulting Engineers 

15 Wall St. New York. 



and Molding Machines,&ray ft Wood's Planers,Self- oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, "" T -* * * 

tend for Circulars. 



I working machinery. 
J »1 Liberty street, N.Y. : 
* 67 Sudbury street, Boston 



RIVERYIEW Military Academy, Pough- 
keepsie, N. Y. A thorough-going school for boys. 



SACHINEBY 



NEW and ad-HAND— 

BendforCircular. Chas.PLACH 
. | ft CO. . «n Veaey at. . New York. 



Buy Barber's Bit Brace. 



WOfl^WAED'S COUNTRY HOMES. 



-| K/\ DESIGNS and PLANS for 
I jr%m I Houses of moderate cost. 
-t-W |i.50, postpaid. 
ORANGE JUDD ofc CO., 

Ptjblishers,215 Broadway, N.York. 
. J3^~ Send for Catalogue of all books 
" on Architecture, Agriculture, Field 

Sports and the Horse. 




AGENTS Wanted. Agents make more moii 
ey at work for us; than at anything else. Particular! 
free. G.Stinsojt & Co. .Fine Art Publishers, Portland, Me. 



OTIS' mSESS. 

OTIS, BROS. & CO. 

HO. 348 BROADWAY. NBW YORK. 



Whalen Turbine. No risks to purchaser. Send for 
Pampiilet,free. Skth Whalbn & Bbo. .Ballston Spa,N. Y. 




It Shines for All. 



The Leading Independent Newspaper 
of America. 

nHHE SUN now circulates between 110,000 

1 and 120,000 copies daily. It strikes at corrup- 
tion wherever it exists without regard to persons or 
parties. It is a fearless advocate of the rights of the 
people. 

THE SUN was the first to expose the Tam- 
many Frauds. Its exposures created the rebellion 
of the Young Democracy, the precursor to the downfall 
of the notorious Tammany Ring. 

THE SUN was the first to expose the great 
San Domingo annexation fraud. Its exposures con- 
tributed to open the eyes of the United States Senate, 
and save thR people over $7,003,000. 

THE SUN was the first to expose Grant's 
nepotism and gift-taking, which draped the Presi- 
dential dignity with obloquy and shame. 

THE SUN was the first to expose the oper- 
ations of Bancroft Davis, the Bribe-taker, and the 
shameful influence of Spanish gold in making the Ameri- 
can nation an accessory to the horrible butcheries of the 
Cuban patriots. 

THE SUN was the first to expose the cor- 
ruption pervading the Navy, Post Office, and Indian 
Departments. Under its exposures the chief of the In- 
dian Ring was compelled to resign h is office. 
HPHE SUN was the first to expose Grant and 

I Casey's corruptions and usurpations in Louisiana. 
r pHB SUN was the fiist to expose the enor- 

f_ mous robberies of the carpet-bag Government of 
the South, and the true character of Graft's Ku-Klux 
proclamations. Under its exposures, Congress has re- 
fused to reenact theKu-Klux Dill. 
r pflE SUN was the first to nominate that 

I. Champion of Honesty, Dr. Hobace Gkbelev. for 
President. Its effective support was followed by Dr. 
Gbeeley's nomination. 

As in the past, so in the future. THE SUN will be 
no follower, but a leader in the greaG woncot reform. 
No thief, however high, or of whatever influence, will be 

Scared. 
As a newspaper, THE SUN stands unrivaled. I 
prints all the n«ws, andirequently the most important 
In advance of its cotemporaries. It is furnished to the 
public at the cheapest possible rate. As an advertising 
medium it is unequaled. 

The Weekly San for the Presidential Cam- 
paign. 

The Weekly Stin will be especially valuableduring 
the Presidential canvass. 

It will contain full and Interesting accounts of all Im- 
portant events that mark the progress of the campaign. 

The union of independent voters of all parties to break 
down Grantism and corruption, and rescue the Govern- 
ment and the country, seems destined to be realized. 

Such a combination is sure to sweep the neid and 
achieve a victory second only to the triumph of our 
forefathers over the British armies and the British Gov- 
ernment. 

The Weekly Sun is the cheapest journal in the world. 
It contains eight pages of reading matter, and is in every 
respect, both as a family and political newspaper, fully 
equal to any other published in the country, not merely 
inlnterest and ability, but in the quantity ot useful in- 
formation and pleasant entertainment which its columns 
furnish. 

The Weekly Sun Is furnished to subscribers at the 
uniform rate of one dollar a year for each copy, always 
payable in advance. 

TERMS OF THE SUN. 

DAILY, PER YKAK. TO MAIL SUBSOEIBEBS $6 OO 

SEMI-WEEKLY, FEB YEAB « OO 

Ten Copies to one addbess 18 OO 

Twenty Copies to one addbess 35 OO 

Fifty Copies to one address 80 OO 

WEEKLY, PfiB YEAR 1 OO 

THE WEEKLY SUN— a large eight page 
sheet — for the half year embracing the Presi- 
dential Campaign, only 

HALF A DOLLAR. 
Address, THE SUN, NEW YORK GITY, 



GffiT REDUCTION IN PRICES 

OF LE COUNT'S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps of both 
Iron and Steel. 
1 set of 8 dogs, from % to 2 inch, $6-50. 



His expanding Mandril is a first class tool, which has 
long been nee.ded by every Machinist. 
Send for latest circular. 

. C, W. LE COUNT, South Norwalk, Conn. 

maryland institute, baltimore. 

Twenty-Fifth Annual Exhibition 

Will open Octooer 1 and close October 8i, 1872. Articles 
for deposit received September 23 to 23, inclusive. Gold, 
Silver, and Bronze Medals will be awarded, also a Gold 
Medal of Honor. Power, Shafting, and Belting furnished 
free of charge. Articles of merit or utility ,*in all the 
useful or flue arts, are solicited. Send ior circu'ars and 
detailed information. C. W. BKNTlEY, 

President and Chairman of Committee. 



" PRACTICAL SUGGESTIONS ON THE 

17 SALE OP PATENTS, with FORMS and U. S. 
CENSUS." A book invaluable to patentees— the fruit of 
experience. and observation— explains all kinds of sale- 
able rights, how to compute value of invention, how to 
find buyers, points of patent law; has complete patent 
forms and officiaLeensus. On tinted paper, red-line bor- 
ders. Warml^commended by inventors and press. Spe- 
cimen pages free ; book post p>- id. $1. 25. 

TV". E. SIMONDS, Hartford, Ct. 



PHILIP S. JUSTICE. 

42 Cliff street, 14 N. 5th street, 

New York. Philadelphia. 

Manufacturer of Dead Stroke Power Hammers.Hydrau- 

lic Jacks, improved and simplified. Hydraulic Machinery 

to tracings. 



BUEEK'S WATCHMAN'S TIME DE 
TEGTOK.— Important for all arge Corporations 
and Manufacturing concerns— capable ot controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of hU 
beat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston, Mass. 
N. B.— This detector is covered by two U. S. Patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 

AND SAW MILL.— Do work of 3 men 



H 



. RJp 3 Inch lumber with ease. Thousands in use. 

Agents wshted everywhere. HILLS & HOAG, 32 Court- 

landt Street New York. 



4CID FLUORIC, for Glass and Metal Etch- 
insr, best quality, manufactured by L. & J. W. 
CHTW ANGER, 55 Cedar St. , New York. 



FK. PHOENIX, Bloomington Nursery ,111. ; 
• 600 ftcres; 31st year; 12 Greea^Bouses.Trees, Bulbs, 
HKDeE Fijahts, Nursery Stock: 4 Catalogues, 20 cts. 



ORIGINAL PATENT AGENCY— Estab. 
1859. Patents Sold. Send for our Circular and List. 
E. H. GIBBS & CO. , 11 Wall Street, New York. 



STEEL CASTINGS 

TO PATTERN; tensile strength equal to 
wrought iron; will rivet over, bend, or case harden. 
Heavy work at low prices. PHILIP S. JUSTICE, 

U North S St., Phlla. : 42 Cliff St., New York. 



KING SPINNING 

I MPKOVED SPINDLES— 9,000 revolutions per minute. 
Bobbin driven positive. BRIDESBUKG MANUFAC- 
TDR1NQ COMPANY, Philadelphia, Pa. 



TEUI TIME FOE $1.-50,000 SOLD. 

MAGNETIC TIME-KEEPER, g!£B£ * A ™S 

OEM for tha Hckrt ef «*» travalUr, trod*!-, \xff, farejur, *-4-Af 
EVERYBODf dMiri.c . nUMIt tj»^k«p«r t * B * .!» m inferior 
Mnpw. UidiI wateb-Bi*. it<wl work*, tfu» crratal, all in* n«at 
OROIDB «*■•. WARRANTED » daaota ,-rrttt timt aad to k«a 
in iHn- if fairly nawt— far tw» r«*r». N.thinf tit, ■( / Thia p*r. 

•dfldran, faranlrftl; 3f»rft2. Cwaalaraaant fraa. Try on.. Orr1<* 

(rwatttSaMatsuiiMa&faMH MtUiaCth* BiMtMnn. Yb 






MOLDING, MOBTISOG, 

TENONING & SHAPING 
MA CHINES; 

BAND SAWS, 

SCB0LL SAWS 

Planing; & MatcMi 

MACHINES, &c, 

ForRAiLKOAD, Cab, and Agbi- 

CULTTJEAL SHOPS, &C. , &C. 

\W Superior to any In use. 

J. A. FAY & CO., 

Cincinnati, Ohio. 



P. BLAISDELL & Co., 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS' TOOLS. Send for Circulars. 
Jackson St., Worcester, Mass. 



STEPTOE,MCFARLAN&CO., 

Manufacturers of the most improved Patent Daniels, 
Woorlworth & Farrar Planers, Sash and Moulding, Ten- 
oning ana Mortising Machines, Wood-turning Lathes, 
and every variety of Wood- working Machinery. Cuts 
and prices sent on application. Warehouse and Manu- 
factory, So. 214 to 220 West Second Street, Cincinnati, O. 

MANGANESE OXIDE, for Glass and Steel 
Makers, OH Boilers and G-as, best qualitv, imported 
by L. & J. W.TEUCHTWANGER, 55 Cedar St.JNew York. 






tACs 









Tora ask WHY we can sell 
First Class 1 Octave Pianos for 
$290 7 We answer—it cob£b 
less than $300 to make any $609 
Piano sold through Agents, all 
of whom make 1*0 per ct. profit. 
We have no Agents, hut ship 
direct to families at Factory 
price, and warrant Five Years= 
Bend for iilnstrated circular, in 
which w® ?efer to 800 IBankerSj 
Merchants, &c. (some of whom 
fou may tmowl using nnr Pianos in 40 States and Territories 

U e S« Piano COoi, 363 Broadway* New Yoeko 




PATENT IMPROVED 

VARIETY MOLDING MACHINERY 

And Adjustable 

CIR0UL4R SAW BENCHES. 

For Machines and information, address 

J. P. GBOSVENOB, Lowell. Mass 



IVrrcKEL SALTS, for Plating, best quality, 
_Ll eold in all quantities by L. Si J. W, FEUCHTWAH- 
UEE.55 Cedar St., New York. 



Machinery, 

Wood and Iron Working oi efery find. LeatHer and 
Rubber Belting, Emery Wheels. Babpitt. Metal, &c. 
GEO. PLACES CO. , 121 Chambers & 103ReadeSt3.H".T. 



Machinists' Tools. 

The largest and most complete assortment in this coun- 
try, manufactured by „ 

HEW YORK STEAM ENGINE COMPANY, 

121 Chambers & 103 Reade Streets. New York. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand in large quantities, furnished in any lengths up 
to 24 ft. Also, Pat. Coupling and Self-oiling adjustable 
Hangers. GEORGE PLACE & CO., 

121 Chambers & 103 Reade Streets, New York. 



Sturtevant Blowers 

Of every size and description, constantly on hand. 
GEORGE PLACE & CO., 
121 Chambers & 103 Reade Streets, New York. 



WINDER'S 

Pat. Punching Presses 

For Railway khops, Agricultural Machine Shops, Boiler 
Makers, Tinners, Brass Manufacturers, Silversmiths, &> c . , 
warranted the best produced. Send for Catalogue, &c. 
NEW YORK STEAM ENGINE CO., • 
181 Chambers * 103 Reade St., N.Y. 

1832 SCHENCK'S PATENT. 1871, 

WOODWOKTH PLANERS 

And Re-Sawing Machines, Wood and Iron WorMnjj Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan, N. Y. and 118 Liberty st. , New Yort. 

WOOD-WORKING MACHINERY GEN. 
erally. Specialties, Woodworth Planers and Rich- 
ardson s Patent Improved Tenon Machines. Noe. 24 and 
2t Central, corner Union st. . Worcester, Mass. 

WITHBRBY HUGfl, & RICHARDSON. 




Wanted, on a Commission 
of Salary by tlic Month or 
Year, one or more persons 
in each County of the United 
States, to Introduce some- 
thing which " takes on sight," and which yields a profit 
of from $6 to $10 per day above expenses. Early apoli- 
cantswill secure the choice of territory. The buFiness 
is pleasant, liirht, and edifying. For further particulars 
with terms, address S. S. WOOD & CO., 

Newburgh, N.Y. 



RICHARDSON, MERIAM & CO. 
Manufacturers ol the latest improved Patent Dan- 
iels" and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawlng Machines, Saw Mills , Saw 
Arbors, Scrol- Saws,Kailway, Cut-off, and Uip-saw Ma- 
chines, Spoke and Wood Turning Lathea, and various 
other kinds of Wood-working Machinery. Catalogue! 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty st. New York. 17 1 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Mc - 
chine, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers 
Turners, etc. Address TREVOR & Co. , Lockport, N.Y. 



iHEEMi 



WEIGHT'S Bucket 

Plungers are the best. 
Send for circular. Valley 
Machine Co., Easthamp- 
tou, Mass. 



Andrew's Patents* 

NolBsleas. Friction Urooved, or Geared Hol»t- 
ers, suited to every want. , 

Salety Store Elevators. Prevent Accident! II 
Hope, Belt, and Engine break. 

Smoke-Burntnff Safety Boilers. , 

Oaciilatinar EnirlncB, Double and Slncl*, 1-2 t« 
lO0~Horso power. „ „ .. 

Centrifugal JPomns, 100 So 100,000 Gnl!on« 

Rer Minute, Best Fumpa in the World, »a»a 
[tid, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 
All liljrht. Simple, Durable, end Economical. 

send for circulars. 

WM. D. ANDREWS & BRO. , 

414 Water street, New YorK. 



U WROUGHT 
IRON 

Beams & Gird En r . 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our Improved Wrought-lron Beams and Girders (patent- - 
ed), in which the compound welds between the stem ami 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloman& Co. Union Iron Mills FlttebuTgh, Pa. 



edward ii* hoskin, 
Consulting and Analytical Chemist, 

Lowell. Maan. 

Chemistry as applied to the Arts, Manufactures and 
Medicine. 




*»fr 



Reynolds^ 

EUBBINE WATER WHEELS, 

The Oldest and Newest. AH others, 
only Imitations of each other in 
their strife after complications to 
confuse the public. We do uot boast 
but quietly excel them all in staunch, 
reliable, economical power. Beau* 
tlful pamphlet free. Gko.TALLCOT 
96 Liberty st. , New York. 
O carina:. Shafting:, 



F 



RENCH RANGES, 

Dearie's Patent. 
CE'ILSON'3 NEW CONE FURNACES, 
Wholesale and Retail. 

BRAMHALL, DEANE & CO., 

295 Water St., New York. 



WATER or SOLUBLE GLASS, Silicates of 
all kinds for Fireproofing. etc., manufactured by 
L. & J. W. FEUGHTW ANGER, 55 Cedar St., New York. 




The Latest and I^e^t improved 
fastenicg for Pulleys, Gear 
Wheels, &e.. to ShHitinj*. No 
Keys or SetSerewsused. Orders 
"or Shafting & Pulleys solicited. 



Catalogues sent 
fr^e on applica- 
tion. 
REINSHAGEN & BUCKMAN, 
87 East Eight Street, 

Cincinnati, Ohio 



Milling; Machine®. 



STANDARD, UNIVERSAL, INDEX AND PLAIN. 
Send tor illustrated c talogueto the BRiiNiKD Milling 
Machine Company, 80 Milk St. , Boston, Mass. 



FOR SALE— Reynold^ New Steam Sa^h, 
Blind, and Door Factory in Port Deposit. Machin- 
ery new and in complete ruining order. Apply to or 
address I. E. REYNOLDS, Port Deposit, Maryland. 



PROPELLER FUMP 

Capacity from 1,000 to 100,003 gallons per minute. No 
Valves or complicated machinery. Address WM. IS, 
BUCK, Sec'y, 67 North Front St., Philadelphia, Pa. 
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Advertisements will be admitted on this page at the rate oj 
$1.00 per line /or each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
urement, as the letter-press. 

The value of the Scientific American as an advertising 
medium cannot be over- estimated. Its circulation is ten 
times greater than that of any similar journal now pub- 
lished. It goes into all the States and Territories, and is 
read in all the principal libraries and reading-rooms oj 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper . He wants circulation. 
If it is worth 25 cents per line to advertise in apaper oj 
three thousand circulation, it is worth 2. 50 per line to 
advertise in one of thirty thousand. 



ASPHALTS! ROOFING FELT. 




\ CHEAP, durable, and light permanent 
ll. Roofing lor Rail Road Depots, Engine Houses, 
Foundries, etc. Also, Improved Sheathing; Felt and 
general Rooting materials. Descriptive Circular. Sam- 
ples, and Price List sent free, by E. H. MARTIN. 

70 Maiden Lane & 9 Liberty St., New York. 



GRAND COLD ME DAI. AWARDED 



NEW, USEFUL, VALUABLE! 

Devoted to home enjojment, instruction, improvement. 
Containing over 350 il'ustratious and naming HGOscien- 
titio appliances; description sue! price of Tool Cheats; 
Amateur Lathes, Tools and Machines; -loJel Steam En- 
gines, Steamboats, Sailing Vessels ; Mathematical .nstru- 
meuts Microscopes; J he mical Cabinet*, etc. .Iso^erus 

, u lijjCbemisalwiperimentsand f rcatiseon preparing J> 

jectsfor Microswqfe instructions ormaking -'ret :i Scroll Work, iri;h 
home talent, andillustrations ifllOuseful parlor -equi sites, iz.: Biid 
Cages, Hook Shelves, Brackets, Flower Stands, Writing Desks, Woik 
Baskets, etc. Mailed on receipt of 25c, and with first order : or ftl.iO 
worth of Designs will Bend eitra copies to refund price of Hook free. 
GEORGE FAR.R. Buffalo, N. Y.. Manf. Mechanics' Tools. 



S IXTH .EDIT ION, F.I FJIETH THOUSAND 




FOR SALE, CHEAP— Foundry and Ma- 
chine Shot) in Dushore, Sullivan County. Pa., on 
line of S. & E.'K. R. Good Shipping: Point. Coal and 
Sand close by. Good Agricultural Mill and Mine Trade/ 
Only Shop In county, or within twenty miles. Price 
$35,000, one half cash. Shops only built three years. Best 
Qf reasons given for selling— a rare opportunity. For 
particulars, inquire of JOHN SULLIVAN, Dushore, 
Sullivan County, Pa. 



1MB HEALD & SISCO 




PATENT CENTRIFUGAL PUMPS, 
vertical and horizontal, 

Are Used all over the United States 
and the Canadas, and also in Great Britain. Send 
for our new Illustrated Pamphlet, containing hundreds 
of references to Tanners, Paper-makers, Contractors, 
Brick-makers, Distillers, etc., with 20 pages of the strong- 
est possible testimony. (Ten pages of references.) 

Address HEALD, SISCO & CO.. Baldwlnsville.N.Y. 

tW~ The H. & S. Pump took the First Premium at the 
recent Louisiana State Fair, over the most celebrated 
Centrifugal Pumps known in the United States, including 
one from New York. As a Wrecking-pump, and as an 
Irrigator, it is unrivalled, both for cheapness and effi- 
ciency. It also makes a splendid Fire Pump. 



PATENT AUTOMATIC Of 

Screw Machine, and Machine Screw made to e§ 
order at low rate. Circular free. 

F. CURTIS, Brattleboro, Vt. 




The "threeply"Eoofingisaperfect success; 20,000,0 U 
eet in use. Circulars and samples Rent -' Tree." MICA 
ROOFING CO., 73 Maiden Lane, New York. 



ONE POUND OF 



TEETH SAWS 
WORK 




2,000,000 FEET OF LUMBER. 



Trade-Mark Patents. 

MUNN & CO. desire to call the attention of manuf ac- 
urers and businessmen generally, to the importance oi 
tbelaw of patents, as applied to trade-marks for business 
purposes. 

Any person, firm, or corporation, domiciled in the 
United States, or in any foreign country affording similar 
privileges to citizens of the United States, can obtain the 
ri ht to the exclusive use, for thirty years, of any 
trade-mark, consisting of any new figure, or design, or 
any new word, or new combination of words, letters, or 
figures upon their manufactures. 

This protection extends to trade-marks already in us 
or any length of time, or about to be adopted. 

Full information on this important subject can oe ob- 
tained by addressing 

MUNN <fc GO. 
at Park Row. New York. 

TODD & RAFFERTT, Manufacturers of 
Steam Engines, Boilers, Flax, Hemp, Tow Bagging, 
Hope and Oakum Machinery. Steam Pumps and Govern- 
ors tlways onhand. AlsoAgentsfortheNewHavenMan- 
ufacturlng C.o. 's Machinists r Tools. ESTWe lnviteespe- 
cial attention to our new, improved. Portable Steam En- 
gines. Warerooms, 10 Barclay st. works Paterson, N.J 



P 

days 



EACH'S Scroll Sawing Machine,Improved, 

guaranteed the cheapest and best in use. Thirty 

_ays' trial given. Send for illustrated circular andprlce 
1st. Address H. L. BEACH, 90 Fulton St., New York. 



B. F. STURTEVANT, 

PATENTEE AND SOLE MANUFACTURER OF 

PRESSURE BLOWERS & EXHAUST FANS 

72 SUDBURY STRUT BOSTON.MASS . 
SEND FOR CATALOGUE , ILLUSTRATED WITH 4* O ENGRAVINGS. 



JL. W.lfona — Mew Toots. 

EXTRA HEAVY AND IMPROVED PATTERNS. 

LATHES, PLANERS, DRILLS, of all sizes ; 
Vertical Boring Mills, ten feet swing, and under. 
Milling Machines, Gear and Bolt Cutters; Hand Punches 
and Shears ler Iron. 

Otti ce and Warerooms, 98 Liberty st. , New York ; Worke 
at Worcester, Mass. 

A. C. 8TEBBINS, New York, Agent. 



PATENT __ 
OLD ROLLED 
SHAFTING. 



The fact that this Shartmg nas 75 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebhated Col- 
linsPat. Coupling, and furnish PulleyB, Hangers, etc., 
of the most approved styles. Price lists mailed on ^appli- 
cation to JONES & LACGHLINS, 

120 Water street. Pittsburgh, Pa. 
190 S. Canal st. .Chicago. 

fy Stocks of this Shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 

GEO. PLACE & CO.. 126 Chambers street.N. T. 

PIEKCE & WHALING, Milwaukee, Wis. 



Vf 1 nTTTHTPTnr S.N.BART WELL, JSBffV. Steam 
n AI.H N H.K I En gines.Steam Pumps &Machin- 
UlilUlillllllll 1 . ists 1 Tools, 93 Liberty St., N.T. 



Fairmount Machine Works, 

OFFICE, 2106 WOOD STREET, 
• ' Philadelphia, Fa. 

Majmjfactt/ke as Specialties: 
PowofLooms, with improved Box Motions. 
Shafting, with Patent Self-Oiling Adjustable Bearings. 
Improved Bobbin Winding Machines— wind direct from 

Hank to Shuttle. 
Bobbin, also Beaming and Dyeing Machines. 



Damper Keg. Pat. Gage Cocks. Water Feed Keg's. 



Send for circulars . MURRILL 6 KEIZER, Bait. , Md. 



Over 12,000,000 square feet now in use. 




FIRST JPKEMIUM (MEI)iL) AWARD- 
ED IN 1870, AND INDORSED BY 
CERTIFICATE FKOM THE AMERI- 
CAN INSTITUTE IN 1871, AS 

THE BEST ARTICLE IK THE MARKET. 

The "Asbestos Roofing" is a substantial and re- 
liable material, whreh can be safely used in place of Tin, 
Slate, etc. , on steep or flat roofs, in all climates, and can 
be easily and cheaply transported and applied ic io 
finished on the roof with the "Asbestos Roof Coat- 
ing," prepared ready for use. (Also valuable for re- 
storing old Tin, Shingle and other roofs.) Al&o, manu- 
facturer of ASBESTOS BOILER FELTING, Roofing and 
Sheathing Felts, Fire, Water and Acid-proof Composi- 
tions, Paints, &c, and dealer in "Asbestos, Asphal- 
tum/' Ac. ASBESTOS BOARD, an entirely new article, 
for covering Locomotive Boilers, Caloric Engines, Hot 
Air Pipes, <£;c., and for flat Packing for 'Man Hole 
Plates," Gaskets, &c , on Boilers, Oil Stills, &c. In 
sheets 30x40 incnes, from 1-16 to % inches thick. Also, 
ASBESTOS PAPER for Linings, etc. 

Send for Descriptive Pamphlets, Price Lists, Terms to 

J Established \ H. W. JOHNS, 

\ in 1858. S 78 William St., New York. 



O 



PORTLAND CEMENT, 

F the well known manufacture of John 

Bazley White & Brothers, London, for sale by 

JAMES BRAND, 55 Cliff St. ,N.Y. 



new Invention, Address, 
Howard Iron Works, Buffalo.N.Y! 



HE TANITE CO.'S GOODS are kept in 

Stock, and sold at Factory Prices, by CHAMPLIN & 
ROGERS, 214^ East Madison St.. Chicago, who are also 
Exclusive Western Agents for the New York Tap and 
Die Co.*s goods, and Dealers in Railway, Mill, and Ma- 
na'inists* Supplies. 



TO INVENTORS. 

The "Consolidated Fruit Jar Company," 

having superior facilities for Manufacturing Spun, 
Pressed, or Stamped Sheet Metal Goods, make a Spe- 
cialty of getting tip Samples or Models as desired. Hav- 
ing connected "with our Manufactory a Machine Shop, we 
can offer unusual facilities to those desiring to perfect 
their inventions. Address H. E. SHAFFER, Treasurer, 
49 Warren St., New York City. 



JOHN A. ROEBLINGTS SONS, 

UANTTFAOTUBBBfi, TRENTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Ti ler Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors oi Copper. Special attention given to hoist- 
ing rope cl all kinds ior Mines and Elevators. Apply for 
circular, giving price anil other information. Send for 
pamphlet on Transmission of Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse, 
No. 117 Liberty street. 



ADJUSTABLE CIRCULAR SAW Benches, 
Single or Double, for light or heavy work; some- 
thing entirely new ; four kinds. Warranted in every re- 
spect. Address, forLLl ustrated Circular, 

DUNKLEE & ALLEN, Concord, N. H. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 
one per cent its value, and by its use Vacuum Pans are 
run with full vacuum without Air Pump. Send to WM. 
ALLEN. 51 Chardon St. , Boston, for a personal call, or 
the Company, at Buffalo, N. Y., for a circular. 



Canadian Inventors, 

Onder the new Patent Law can obtain patents o n tie 
same terms as citizens. 
For lull particulars address 

MUNN & CO., 
37 Park Row, New York 



VENEERS 

AND 

HARDWOOD LUMBER. 

BUTTERNUT, FRENCH AND AMERICAN 

WALNUT, ASH AND CHKRRY BURLSlBUNGARIAN 

ASH, B1RDSEYE & BLISTER MAPLE, etc. etc. 

13T" Mahogany, Rosewood, Cedar, etc., in boards, 

plank, and logs. Large and choice stock at lownrices. 

GEORGE W. READ & CO., 

110 & 172 Center St.. New York. 
Mill and Yard, 186 to 200 Lewis, bet. 5th & 6th Sts. E.R. 
fiend for Catalogues and Price List . 



The Union Stone Co., 

^Patentees and Manufacturers of * 

EMERY WHEELS & EMERY BLOCKS, 

In Size and Form to Suitvarious Mechanical Uses ; 
GRINDERS, SAW GUMMERS, DIAMOND 
TOOLS, and WOOD'S PATENT 
KNIFE-GRINDER, 
For Planing, Paper Cutting, Leather Split- 
ting, and other Long Knives. 
Office, 29 Kilby Street, Boston, Mass. 
B ,.„. f)uTTr.i,a! 93 Liberty Street, New York. 
branch Offices j jqj Comn } erce street, Philadelphia. 
|y Send for circular. 



EAT. SOLID EMERY WHEELS AND OIL 
STONES, ior Brass and Iron Work, Saw Mills, and 
_eTools. NorthamotonEmerv WheelCo. Leeds.Mass. 



LEFFELIMPROVED DOUBLETURBINE 

WATER WHEEL. 

6000 IN USE. 

NEW WHEELBOOK 152 PAGES.FOR 1872 

SENT FREE 



V i HinUlAWISliiM. HIM) 



°*I09 LIBERTY ST/ NEW YORK CITY. 



FLOURING MILL, near ST. LOUIS 
M0, FOR SALE. 

In Belleville, Ills., now of the suburbs ol St. 
Louis— a first class Steam Flouring Mill, with 
four-run of burrs, capable of turning out over 400 bbls. 
ol flour in 24 hours. The crop this year, now 
harvested, is one of the best in many years, and 
wheat already rules low. Last season the Milling 
business in this section was very remunerative, 
and it promises equally well for the present. Lib- 
eral terras can be given. Address 

DIBS, MEYER & FUSZ, St. Louis, Mo. 



American Saw Co. 

No. 1 Ferry Street, corner 
Gold Street, New York, 

MAN UFACTIT BEES OF 

Patent Movable-Toothed 

CIRCULAR SAWS, 

Patent Perforated 

Circular, Mill. 

AND 

Cross-cut Saws. 







phlet. 



' Send for Descriptive Pam- 




FOB 
SHEATHING, 

PLASTERING, 

ROOFING, 
DEAFENING, 

AKT» 

CARPET LINING. 

Samples&circulars sent free, by 

ROCK RIVER PAPER CO., 

Chicago ; or, 
B. B. HALE& CO., 

56 & 58 Park Place, N.Y. 
Sole Agents for Eastern States. 




TO MANUFACTURERS AND MACHINISTS. 

i'HE BEST LOCATION in South West Mis- 
souri. Address C . C. ALLEN, Carthage, Mo. 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
orderby J. F. WKRNER. 62 Center st. , N. Y. 



STEAM BOILER AND PIPE 

COVERING- 

Saves ten to twenty ner cent. CHALMERS SPENCE 
CO., foot E. 9th St. ,N.Y.; 1202 N. 2nd St. . St. Louis, Mo. 



PIPS! PIPS! 

Libby's Improved Deep and 
Shallow Well Cylinder. 

The only Cylinder not affected by passing sand. Send 
for price list and descriptive circular to 

DOTY MANUFACTURING- COMPANY, 
Manufacturers of Punching and Shearing Machinery and 
Machinists' Tools, Janesville, Wis. 



MORRIS, TASKER & CO., 

MANUFACTURERS OP 

American Charcoal Iron Boiler Tubes. 

Wroncht-Iron Tabes and Fittings, 

For Gas, Steam, Water and Oil, 

|y Steam and Gas Fitters' Supplies, Machinery for 
Coal Gas Works, &c. &c. 

NO. IS GOLD ST., NEW YORK. 



IRON PLANERS, ENGINE LATHES, 
Drill's, and other Machinists* Tools, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUF ACTUK- 
ING CO. New Haven, Conn. 



ppf* T. V. Carpenter, Advertising Agent. Address 
Box 773, New York city. 



A. S. CAMERON & CO., 

ENGINEERS, 

Works, footoi East 23d 
street, New York city. 

Steam Pumps, 

Adapted to every possi- 
ble duty. 
Sendfor a Price List. 




STEAM DRILLS 



THE adoption of new and improved applica 
tions to the celebrated Leschot's patent, have made 
these drills more fully adaptable to every variety of 
ROCK DRILLING. Their unequalled efficiency and 
economy are acknowledged, both in this country and 
Europe. The Drills are built of various sizes and pat- 
terns; WITH AND WITHOUT BOILERS, and bore at a 
uniform rate, of THREE TO FIVE INCHES PER MIN- 
UTE in hard rock. They are adapted to CHANNELLING 
GADDING, SHAFTING, TUNNELLING, and open cut 
work: also, to DEEP BORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORE 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable in construction. Never need sharpening. Man- 
ufactured bv 
THE AMERICAN DIAMOND DRILL CO., 
No. 61 Liberty St., New York. 




LUBRICATORS. 

DREYFUS' celebrated Self-act- 
ing Oilers, for all sorts of Machinery 
and ShaTting, are reliable in all seasons, 
saving 75—95 per cent. The Self-acting Lu- 
bricator for Cylinders is now adopted by 
over 80 R. R. in the U.S., and by hundreds of 
stationary engines. Send for a circular to 
NATHAN &1JREYFUS, 108 Liberty St. ,N-Y. 



Sam'l S. Fishek, I Cincin- 
Wm. H. Fisher, J nati. 



Sam'l S. Fishek, 
Sam'l A. Duncan, 



New 
York 



FISHER & DUNCAN, 

Counsellors at Law in Patent Cases 



at 

Including Interference and Extension Cases in the Uni- 
ted States Courts). 
,> 8 West Third St., Cincinnati. 
) 239 Beoadway, New York. 



OFFICES: 




OF THK 

SCIENTIFIC AMERICAN. 

The Best Mechanical Paper in th e World. 

A year's numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN is devoted to the inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the In- 
dustrial pursuits generally, and is valuable and Instruc- 
tive not only In the Workshop and Manufactory, but also 
In the Household, the Library, and the Reading Room. 

To the Mechanic and Manufacturer ! 

No person engaged in any of the mechanical pureults 
should think of ooing without the Scientific Ameri- 
can. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
in any other publication. 

Chemists, Architects, Millwrights and Farmers 

The SCIENTIFIC AMERICAN will be found a most 
useful journal to them. All the new discoveries in the 
science of chemistry are given in its columns ; and the 
interests of the architect and carpenter are not over- 
looked, all the new Inventions and discoveries apper- 
taining to these pursuits being published from week to 
week. Useful and practical information pertaining to 
the interests of millwrights andmillowners will be found 
published in the Scientific American, which informa- 
tion they cannot possibly obtain from any other source, 
Subjectsin which planters and farmers are interested 
will be found discussed in the Scientific American 
many improvements in agricultural implements being 
illustrated in its columns. 

We are also receiving, every week, the best scientific 
journals of Great Britain, F ranee, and Germany; thus 
placing in our possession all that Is transpiring in me- 
chanical science and art in these old countries. We 
shall continue to transfer to our columns copious ex- 
tracts, from these Journals, of whatever we may deem of 
Interest to our readers. 

TERIOS. 

One copy, one year - $3.00 

One copy, six months - ■ » . - - • 1.5 

One copy, fourmonths - - - - - 1.00 

rVxrw piTwi Ten copies, one year, each J2.50 25.00 
ulub BATEB| 0verten copie8f 8ame ra te, eaoh 2.50 

One copy of Scientific American for one year, and 
one copy of engraving, "Men of Progress," - 10.00 

One copy of Scientific American for one year, 
and one copy of "Science Record," - - - 4.00 

Ten copies of " Science Record," and ten copies 
the Scientific American for one year - - - 85.09 

CLUB PREMIUMS. 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving," Men of 
Progress. 

Remit by postal order, draft or express. 

The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with subscription, 25 cents extra 
to pay postage. 

Address all letters, and make all Post Office orders or 
drafts payable, to 

MUNN & CO., 

37 PARE ROW STEW TORE. 

THE " Scientific American " is printed with 
CHAS. ENEU JOHNSON & CO.'S INK. Tenth ard 
Lombard its. Philadelphia and 58 Gold st. New fork. 
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